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SYSTEMS AND METHODS FOR
IDENTIFYING FINANCIAL RELATIONSHIPS

FIELD

This disclosure generally relates to financial data process-
ing, and in particular 1t relates to 1dentifying and analyzing
financial relationships.

BACKGROUND

Financial relationships amongst people arise for a variety
of reasons. Married couples tend to have a financial relation-
ship which may include joint and several liability with respect
to debt obligations (e.g., mortgage loans, automobile loans,
and transaction accounts). Parents may co-sign or guarantee
debt obligations of their children, especially when the chil-
dren are young adults. Siblings may also have mutual debt
obligations, such as a mortgage loan on an mvestment prop-
erty. Financial relationships tend to be strongest when the
borrowers reside in the same physical location, though strong,
financial relationships exist amongst people who do not
reside 1n the same physical location. In these situations, and
others, credit 1ssuers may desire a more detailed analysis of a
consumer’s financial relationships. However, credit bureaus
are not able to accomplish this as the co-signer(s) of a trade-
line 1s/are not necessarily retained 1n credit bureau records.
Thus, there 1s a need for systems and methods to identify and
analyze financial relationships, such as those financial rela-
tionships that include a shared tradeline.

SUMMARY

In various embodiments a method 1s provided comprising
receiving, at a computer-based system for credit data analysis
comprising a processor and a tangible, non-transitory
memory, credit reporting data relating to a tradeline, parsing,
by the computer-based system, the credit reporting data to
yield primary debtor data and secondary debtor data, and
linking, by the computer-based system, the tradeline with the
primary debtor data and the secondary debtor data. In various
embodiments the method further comprises determining
whether the primary debtor and the secondary debtor reside at
the same physical address

In various embodiments a method 1s provided comprising
a non-transitory memory communicating with a processor,
the non-transitory memory having instructions stored thereon
that, 1n response to execution by the processor, cause the
processor to perform operations comprising receiving, by the
processor, credit reporting data relating to a tradeline, and
parsing, by the processor, the credit reporting data to yield
primary debtor data and secondary debtor data and linking, by
the processor, the tradeline with the primary debtor data and
the secondary debtor data. In various embodiments the
method further comprises linking, by the computer-based
system, the tradeline data with the primary debtor and the
secondary debtor 1n the data store

In various embodiments a method 1s provided comprising,
identifying, by a computer-based system for credit data
analysis comprising a processor and a tangible, non-transi-
tory memory, tradeline data associated with a primary debtor
in a data store containing credit bureau data, combining, by
the computer-based system, a subset of the tradeline data
using a fingerprinting function to yield a tradeline fingerprint,
querying, by the computer-based system, the data store for the
tradeline fingerprint to retrieve a secondary debtor associated
with the tradeline fingerprint. In various embodiments the
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method further comprises wherein a credit score 1s derived
from the household tradeline data set and the making a credit
approval decision 1s further made based upon the credit score

In various embodiments a method 1s provided comprising,
a non-fransitory memory communicating with a processor,
the non-transitory memory having instructions stored thereon
that, 1n response to execution by the processor, cause the
processor to perform operations comprising identifying, by
the processor, tradeline data associated with a primary debtor
in a data store containing credit bureau data, combining, by
the processor, a subset of the tradeline data using a finger-
printing function to yield a tradeline fingerprint, querying, by
the processor, the data store for the tradeline fingerprint to
retrieve a secondary debtor associated with the tradeline fin-
gerprint.

In various embodiments a method 1s provided comprising,
receiving, at a computer-based system for credit data analysis
comprising a processor and a tangible, non-transitory
memory, credit reporting data relating to a tradeline, parsing,
by the computer-based system, the credit reporting data to
yield primary debtor data and secondary debtor data, wherein
the primary debtor data idenftifies a primary debtor and
wherein the secondary debtor data identifies a secondary
debtor, linking, by the computer-based system, the tradeline
with the primary debtor data and the secondary debtor data,
wherein the linking causes the tradeline to be associated with
the primary debtor and the secondary debtor, querying, by the
computer-based system, the data store for tradelines associ-
ated with the primary debtor and the secondary debtor,
wherein the querying vields a household tradeline data set,
marketing at least one of a product and service based upon at
least one of the household tradeline data set, the primary
debtor data and the secondary debtor data.

In various embodiments a method 1s provided comprising,
identifying, by a computer-based system for credit data
analysis comprising a processor and a tangible, non-transi-
tory memory, tradeline data associated with a primary debtor
in a data store containing credit bureau data, combining, by
the computer-based system, a subset of the tradeline data
using a lingerprinting function to yield a tradeline fingerprint
querying, by the computer-based system, the data store for the
tradeline fingerprint to retrieve a secondary debtor associated
with the tradeline fingerprint querying, by the computer-
based system, the data store for primary debtor data relating
to the primary debtor and secondary debtor data relating to the
secondary debtor querying the data store for tradelines asso-
ciated the primary debtor and the secondary debtor, wherein
the querying vields a household tradeline data set, and mar-
keting at least one of a product and service based upon at least
one of the household tradeline data set, the primary debtor
data and the secondary debtor data.

In various embodiments a method 1s provided comprising
receiving, at a computer-based system for credit data analysis
comprising a processor and a tangible, non-transitory
memory, credit reporting data relating to a tradeline parsing,
by the computer-based system, the credit reporting data to
yield primary debtor data and secondary debtor data, wherein
the primary debtor data identifies a primary debtor and
wherein the secondary debtor data identifies a secondary
debtor, linking, by the computer-based system, the tradeline
with the primary debtor data and the secondary debtor data,
wherein the linking causes the tradeline to be associated with
the primary debtor and the secondary debtor, querying, by the
computer-based system, the data store for tradelines associ-
ated with the primary debtor and the secondary debtor,
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wherein the querying vields a household tradeline data set,
making a credit approval decision based upon the household
tradeline data set.

In various embodiments a method 1s provided comprising,
identifying, by a computer-based system for credit data
analysis comprising a processor and a tangible, non-transi-
tory memory, tradeline data associated with a primary debtor
in a data store containing credit bureau data, combining, by
the computer-based system, a subset of the tradeline data
using a fingerprinting function to yield a tradeline fingerprint,
querying, by the computer-based system, the data store for the
tradeline fingerprint to retrieve a secondary debtor associated
with the tradeline fingerprint, querying, by the computer-
based system, the data store for primary debtor data relating,
to the primary debtor and secondary debtor data relating to the
secondary debtor, querying the data store for tradelines asso-
ciated the primary debtor and the secondary debtor, wherein
the querying yields a household tradeline data set, and mak-
ing a credit approval decision based upon the household
tradeline data set.

In various embodiments a method 1s provided comprising
receiving, at a computer-based system for credit data analysis
comprising a processor and a tangible, non-transitory
memory, credit reporting data relating to a tradeline, parsing,
by the computer-based system, the credit reporting data to
yield primary debtor data and secondary debtor data, wherein
the primary debtor data identifies a primary debtor and
wherein the secondary debtor data i1dentifies a secondary
debtor, and wherein a debtor entity comprises the primary
debtor and the secondary debtor, linking, by the computer-
based system, the tradeline with the primary debtor data and
the secondary debtor data, wherein the linking causes the
tradeline to be associated with the primary debtor and the
secondary debtor, querying, by the computer-based system,
the data store for tradelines associated with the primary
debtor and the secondary debtor, wherein the querying yvields
a household tradeline data set, identifying, by the computer-
based system, any balance transfers within the household
tradeline data set, discounting, by the computer-based sys-
tem, the amount of the balance transfers from any spending,

identified in the household tradeline data set, and determin-
ing, by the computer-based system, a purchasing ability of the
debtor entity based on the household tradeline data set, the
discounting, and a model of consumer spending patterns

In various embodiments a method 1s provided comprising
identifyving, by a computer-based system for credit data
analysis comprising a processor and a tangible, non-transi-
tory memory, tradeline data associated with a primary debtor
in a data store containing credit bureau data, combining, by
the computer-based system, a subset of the tradeline data
using a fingerprinting function to yield a tradeline fingerprint,
querying, by the computer-based system, the data store for the
tradeline fingerprint to retrieve a secondary debtor associated
with the tradeline fingerprint, querying, by the computer-
based system, the data store for primary debtor data relating
to the primary debtor and secondary debtor data relating to the
secondary debtor, querying the data store for tradelines asso-
ciated the primary debtor and the secondary debtor, wherein
the querying yields a household tradeline data set, and 1den-
tifying, by the computer-based system, any balance transiers
within the household tradeline data set, discounting, by the
computer-based system, the amount of the balance transfers
from any spending i1dentified 1n the household tradeline data
set, and determining, by the computer-based system, a pur-
chasing ability of the debtor entity based on the household
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tradeline data set, the discounting, and a model of consumer
spending patterns derived from individual and aggregate con-
sumer data.

In various embodiments a method 1s provided comprising,
receiving, at a computer-based system for credit data analysis
comprising a processor and a tangible, non-transitory
memory, credit reporting data relating to a tradeline, parsing,
by the computer-based system, the credit reporting data to
yield primary debtor data and secondary debtor data, wherein
the primary debtor data identifies a primary debtor and
wherein the secondary debtor data identifies a secondary
debtor, and wherein a debtor entity comprises the primary
debtor and the secondary debtor, linking, by the computer-
based system, the tradeline with the primary debtor data and
the secondary debtor data, wherein the linking causes the
tradeline to be associated with the primary debtor and the
secondary debtor, querying, by the computer-based system,
the data store for tradelines associated with the primary
debtor and the secondary debtor, wherein the querying yvields
a household tradeline data set, estimating, by the computer-
based system, credit-related information of the debtor entity
based on the household tradeline data set, a previous balance
transier, and a model of consumer spending patterns, wherein
the credit-related information comprises a spend amount
associated with the debtor entity, and offsetting, by the com-
puter-based system, the previous balance transiers from the
estimated credit-related information.

In various embodiments a method 1s provided comprising,
receiving, at a computer-based system for credit data analysis
comprising a processor and a tangible, non-transitory
memory, credit reporting data relating to a tradeline, wherein
the credit reporting data 1s encapsulated 1n a Metro 2 format
container, parsing, by the computer-based system, the credit
reporting data to vield primary debtor data and secondary
debtor data, linking, by the computer-based system, the trade-
line with the primary debtor data and the secondary debtor
data.

In various embodiments a method 1s provided comprising
identifying, by a computer-based system for credit data
analysis comprising a processor and a tangible, non-transi-
tory memory, tradeline data associated with a primary debtor
in a data store containing credit bureau data, wherein the
tradeline data 1s associated with a tradeline, combining, by
the computer-based system, a subset of the tradeline data
using a fingerprinting function to yield a tradeline fingerprint,
querying, by the computer-based system, the data store for the
tradeline fingerprint to retrieve a secondary debtor associated
with the tradeline fingerprint.

In various embodiments a method 1s provided comprising,
a non-transitory memory communicating with a processor,
the non-transitory memory having instructions stored thereon
that, 1n response to execution by the processor, cause the
processor to perform operations comprising receiving, at the
processor, credit reporting data relating to a tradeline,
wherein the credit reporting data 1s encapsulated 1n a Metro 2
format container, parsing, by the processor, the credit report-
ing data to yield primary debtor data and secondary debtor
data, linking, by the processor, the tradeline with the primary
debtor data and the secondary debtor data.

In various embodiments a method 1s provided comprising
receiving, at a computer-based system for credit data analysis
comprising a processor and a tangible, non-transitory
memory, credit reporting data relating to a tradeline, parsing,
by the computer-based system, the credit reporting data to
yield primary debtor data and secondary debtor data, linking,
by the computer-based system, the tradeline with the primary
debtor data and the secondary debtor data, and querying, by
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the computer-based system, a data store containing credit
bureau data for a physical address associated with the primary
debtor and a physical address associated with the secondary
debtor, and determining, by the computer-based system, that
the primary debtor and the secondary debtor reside at the
different physical addresses.

In various embodiments a method 1s provided comprising,
receiving, at a computer-based system for credit data analysis
comprising a processor and a tangible, non-transitory
memory, credit reporting data relating to a tradeline, parsing,
by the computer-based system, the credit reporting data to
yield primary debtor data and secondary debtor data, wherein
the primary debtor data identifies a primary debtor and
wherein the secondary debtor data identifies a secondary
debtor, and wherein a debtor entity comprises the primary
debtor and the secondary debtor, linking, by the computer-
based system, the tradeline with the primary debtor data and
the secondary debtor data, wherein the linking causes the
tradeline to be associated with the primary debtor and the
secondary debtor, querying, by the computer-based system, a
data store containing credit bureau data for a physical address
associated with the primary debtor and a physical address
associated with the secondary debtor, and determining, by the
computer-based system, that the primary debtor and the sec-
ondary debtor reside at the different physical addresses.

In various embodiments a method 1s provided comprising,
receiving, at a computer-based system for credit data analysis
comprising a processor and a tangible, non-transitory
memory, credit reporting data relating to a tradeline, parsing,
by the computer-based system, the credit reporting data to
yield primary debtor data and secondary debtor data, wherein
the primary debtor data 1s associated with a primary debtor
and the secondary debtor data 1s associated with a secondary
debtor and wherein a debtor entity comprises the primary
debtor and the secondary debtor, and linking, by the com-
puter-based system, the tradeline with the primary debtor data
and the secondary debtor data, querying, by the computer-
based system, a data store comprising credit bureau data to
retrieve debtor entity tradeline data comprising tradeline data
associated with at least one of the primary debtor and the
secondary debtor.

In various embodiments a method 1s provided comprising,
identifying, by a computer-based system for credit data
analysis comprising a processor and a tangible, non-transi-
tory memory, tradeline data associated with a primary debtor
in a data store containing credit bureau data, combining, by
the computer-based system, a subset of the tradeline data
using a fingerprinting function to yield a tradeline fingerprint,
querying, by the computer-based system, the data store for the
tradeline fingerprint to retrieve a secondary debtor associated
with the tradeline fingerprint, wherein a debtor entity com-
prises the primary debtor and the secondary debtor, querying,
by the computer-based system, the data store to retrieve
debtor entity tradeline data comprising tradeline data associ-
ated with at least one of the primary debtor and the secondary
debtor.

In various embodiments, a system 1s provided for credit
data analysis comprising, a non-transitory memory comimu-
nicating with a processor, the non-transitory memory having
instructions stored thereon that, 1n response to execution by
the processor, cause the processor to perform operations com-
prising, recewving, by the processor, credit reporting data
relating to a tradeline, parsing, by the processor, the credit
reporting data to yield primary debtor data and secondary
debtor data, wherein the primary debtor data 1s associated
with a primary debtor and the secondary debtor data 1s asso-
ciated with a secondary debtor and wherein a debtor entity

10

15

20

25

30

35

40

45

50

55

60

65

6

comprises the primary debtor and the secondary debtor, and
linking, by the processor, the tradeline with the primary
debtor data and the secondary debtor data, querying, by the
processor, a data store comprising credit bureau data to
retrieve debtor entity tradeline data comprising tradeline data
associated with at least one of the primary debtor and the
secondary debtor.

In various embodiments a method 1s provided comprising,
receiving, at a computer-based system for credit data analysis
comprising a processor and a tangible, non-transitory
memory, credit reporting data relating to a tradeline, parsing,
by the computer-based system, the credit reporting data to
yield primary debtor data and secondary debtor data, wherein
the primary debtor data 1s associated with a primary debtor
and the secondary debtor data 1s associated with a secondary
debtor and wherein a debtor entity comprises the primary
debtor and the secondary debtor, and linking, by the com-
puter-based system, the tradeline with the primary debtor data
and the secondary debtor data, querying, by the computer-
based system, an 1nternal data store to retrieve debtor entity
internal data comprising internal data associated with at least
one transaction account of at least one of the primary debtor
and the secondary debtor.

In various embodiments a method 1s provided comprising
identifying, by a computer-based system for credit data
analysis comprising a processor and a tangible, non-transi-
tory memory, tradeline data associated with a primary debtor
in a data store containing credit bureau data combining, by the
computer-based system, a subset of the tradeline data using a
fingerprinting function to yield a tradeline fingerprint query-
ing, by the computer-based system, the data store for the
tradeline fingerprint to retrieve a secondary debtor associated
with the tradeline fingerprint, wherein a debtor entity com-
prises the primary debtor and the secondary debtor, querying,
by the computer-based system, an internal data store to
retrieve debtor entity internal data comprising internal data
associated with at least one transaction account of at least one
of the primary debtor and the secondary debtor.

In various embodiments a method 1s provided comprising
receiving, at a computer-based system for credit data analysis
comprising a processor and a tangible, non-transitory
memory, credit reporting data relating to a tradeline, parsing,
by the computer-based system, the credit reporting data to
yield primary debtor data and secondary debtor data, wherein
the primary debtor data 1s associated with a primary debtor
and the secondary debtor data 1s associated with a secondary
debtor and wherein a debtor entity comprises the primary
debtor and the secondary debtor, and linking, by the com-
puter-based system, the tradeline with the primary debtor data
and the secondary debtor data, querying, by the computer-
based system, a data store comprising credit bureau data to
retrieve debtor entity tradeline data including an istallment
tradeline, wherein the installment tradeline 1s associated with
the primary debtor and the secondary debtor.

In various embodiments a method 1s provided comprising
identifving, by a computer-based system for credit data
analysis comprising a processor and a tangible, non-transi-
tory memory, tradeline data associated with a primary debtor
in a data store containing credit bureau data, combining, by
the computer-based system, a subset of the tradeline data
using a fingerprinting function to yield a tradeline fingerprint,
querying, by the computer-based system, the data store for the
tradeline fingerprint to retrieve a secondary debtor associated
with the tradeline fingerprint, wherein a debtor entity com-
prises the primary debtor and the secondary debtor, querying,
by the computer-based system, the data store comprising
credit bureau data to retrieve debtor entity tradeline data
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including an installment tradeline, wherein the installment
tradeline 1s associated with the primary debtor and the sec-
ondary debtor.

BRIEF DESCRIPTION OF TH.
DRAWINGS/FIGURES

T

The accompanying drawings, which are incorporated
herein and form a part of the specification, illustrate the
present disclosure and, together with the description, further
serve to explain the principles of the disclosure and to enable
a person skilled in the pertinent art to make and use the
disclosed embodiments.

FIGS. 1A and 1B are block diagrams of an exemplary
financial data exchange network over which the processes of
the present disclosure may be performed;

FI1G. 2 15 a flowchart of an exemplary consumer modeling
process performed by the financial server of FIG. 1;

FI1G. 3 1s a diagram of exemplary categories of consumers
examined during the process of FIG. 2;

FI1G. 4 1s a diagram of exemplary subcategories of consum-
ers modeled during the process of FIG. 2;

FIG. 5 1s a diagram of financial data used for model gen-
eration and validation according to the process of FIG. 2;

FIG. 6 1s a flowchart of an exemplary process for estimat-
ing the spend ability of a consumer, performed by the finan-
cial server of FIG. 1;

FI1G. 7-10 are exemplary timelines showing the rolling time
periods for which individual customer data 1s examined dur-
ing the process of FI1G. 6;

FI1G. 11-19 are tables showing exemplary results and out-
puts of the process of FIG. 6 against a sample consumer
population;

FIG. 20 1s a flowchart of an exemplary method for deter-
mimng a household size of wallet;

FIG. 21 1s a chart 1dentifying various example household
types;

FIG. 22 1s a chart illustrating average sizes of wallet by
household type;

FI1G. 23 15 a chart illustrating spend opportunity based on
an exemplary share of wallet distribution;

FI1G. 24 illustrates a method of linking in accordance with
various embodiments;

FI1G. 25 1llustrates a Venn diagram of debtor tradelines in
accordance with various embodiments;

FI1G. 26 1llustrates an additional method of linking 1n accor-
dance with various embodiments:

FI1G. 27 1llustrates a method of marketing in accordance
with various embodiments:

FI1G. 28 illustrates a method of parsing 1n accordance with
various embodiments; and

FI1G. 29 1llustrates a method of using internal data 1n accor-
dance with various embodiments.

DETAILED DESCRIPTION

The detailed description of exemplary embodiments herein
makes reference to the accompanying drawings and pictures,
which show the exemplary embodiment by way of i1llustration
and 1ts best mode. While these exemplary embodiments are
described 1n suificient detail to enable those skilled in the art
to practice the disclosure, 1t should be understood that other
embodiments may be realized and that logical and mechani-
cal changes may be made without departing from the spirit
and scope of the disclosure. Thus, the detailed description
herein 1s presented for purposes of illustration only and not of
limitation. For example, the steps recited 1n any of the method
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or process descriptions may be executed 1n any order and are
not limited to the order presented. Moreover, any of the func-
tions or steps may be outsourced to or performed by one or
more third parties. Furthermore, any reference to singular
includes plural embodiments, and any reference to more than
one component may include a singular embodiment.

Systems, methods and computer program products are pro-
vided. In the detailed description herein, references to “vari-
ous embodiments”, “one embodiment”, “an embodiment”,
“an example embodiment™, etc., indicate that the embodi-
ment described may include a particular feature, structure, or
characteristic, but every embodiment may not necessarily
include the particular feature, structure, or characteristic.
Moreover, such phrases are not necessarily referring to the
same embodiment. Further, when a particular feature, struc-
ture, or characteristic 1s described in connection with an
embodiment, 1t 1s submitted that 1t 1s within the knowledge of
one skilled 1n the art to efftect such feature, structure, or
characteristic in connection with other embodiments whether
or not explicitly described. After reading the description, 1t
will be apparent to one skilled 1n the relevant art(s) how to
implement the disclosure 1n alternative embodiments.

Internal data includes any data a credit 1ssuer possesses or
acquires pertaining to a particular consumer. Internal data
may be gathered before, during, or after a relationship
between the credit 1ssuer and the consumer. Such data may
include consumer demographic data. Consumer demo-
graphic data includes any data pertaining to a consumer.
Consumer demographic data may include consumer name,
address, telephone number, email address, employer and
social security number. Consumer transactional data 1s any
data pertaining to the particular transactions 1n which a con-
sumer engages during any given time period. Consumer
transactional data may include transaction amount, transac-
tion time, transaction vendor/merchant, and transaction ven-
dor/merchant location. Transaction vendor/merchant loca-
tion may contain a high degree of specificity to a vendor/
merchant. For example, {transaction vendor/merchant
location may include a particular gasoline filing station 1n a
particular postal code located at a particular cross section or
address. Also for example, transaction vendor/merchant loca-
tion may include a particular web address, such as a Uniform
Resource Locator (“URL”), an email address and/or an Inter-
net Protocol (“IP””) address for a vendor/merchant. Transac-
tion vendor/merchant location may also include information
gathered from a WHOIS database pertaining to the registra-
tion of a particular web or IP address. WHOIS databases
include databases that contain data pertaining to Internet IP
address registrations. Transaction vendor/merchant, and
transaction vendor/merchant location may be associated with
a particular consumer and further associated with sets of
consumers. Consumer payment data includes any data per-
taining to a consumer’s history of paying debt obligations.
Consumer payment data may include consumer payment
dates, payment amounts, balance amount, and credit limat.
Internal data may further comprise records of consumer ser-
vice calls, complaints, requests for credit line increases, ques-
tions, and comments. A record ol a consumer service call
includes, for example, date of call, reason for call, and any
transcript or summary of the actual call.

Internal data may further comprise closed-loop data and
open-loop data. Closed-loop data includes data obtained from
a credit 1ssuer’s closed-loop transaction system. A closed-
loop transaction system includes transaction systems under
the control of one party. Closed-loop transaction systems may
be used to obtain consumer transactional data. Open-loop
data includes data obtained from a credit 1ssuer’s open-loop
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transaction system. An open-loop transaction system
includes transaction systems under the control of multiple
parties.

Credit bureau data includes any data received and/or
retained by a credit bureau pertaining to a particular con-
sumer. A credit bureau includes any organization that collects
and/or distributes consumer data. A credit bureau may be a
consumer reporting agency. Credit bureaus generally collect
financial information pertaiming to consumers. Credit bureau
data may include, for example, consumer account data, credit
limaits, balances, and payment history. Credit bureau data may
include credit bureau scores that retlect a consumer’s credit-
worthiness. Credit bureau scores are developed from data
available 1n a consumer’s file such as, for example, the
amount of lines of credit, payment performance, balance, and
number of tradelines. Consumer data 1s used to model the risk
ol a consumer over a period of time using statistical regres-
sion analysis. In one embodiment, those data elements that
are found to be indicative of risk are weighted and combined
to determine the credit score. For example, each data element
may be given a score, with the final credit score being the sum
of the data element scores.
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As used herein, a debtor may mean a consumer or business
that either owes or may owe money to another party, such as
a credit 1ssuer. Thus, a debtor includes consumers who have
not yet borrow money but may apply or have applied to
receive a loan.

Credit bureaus may recerve credit bureau reporting data
from a reporting entity (e.g., a credit issuer) using a standard-
1zed format, such as an XML scheme or other structured data
container. For example, the METRO 2 container 1s standard-
1zed format. The METRO 2 container may one or more of a
Header Record, a Base Segment, a J1 Segment, a J2 Segment,

a K1 Segment, and a Trailer Record. The METRO 2 container

may be a fixed width file meaning, for example, each data
field may be designated a fixed width that it may not exceed.

The METRO 2 container may comprise a delimited file where
cach data field 1s delimited by a delimiter, such a comma,
semicolon, or pipe “I” character. The METRO 2 container
may be formatted 1n accordance with an XML schema. Credit
bureau reporting data may be reported periodically by a credit

1ssuer to report on the status of a particular tradeline.
The METRO 2 Header Record may be formatted as:

Header Record

Field Field Name

Length Position Source

1 Record Descriptor 4 1-4  Line Length
2 Record Identifier 6 5-10 Header
3  Cycle Number 2 11-12 Cycle Reporting -- BLANK
4 CCA Identifier 10 13-22 BLANK
5 Equifax Identifier 10 23-32 Credit Bureau Setup Equifax Credit Grantor #
6 Experian Identifier 5 33-37 Credit Bureau Setup Experian Control #
7 Trans Union Identifier 10 38-47 Credit Bureau Setup TU Credit Grantor #
8 Activity Date 8 48-55 Last update to account balances
9 Date Created 8 56-63 Credit Report Date
10 Program Date 8 64-71 Internal Program Date
11 Program Revision Date 8 73-79 Internal Program Date
12 Reporter Name 40 80-119 Company Details Name
13 Reported Address 96  120-215 Company Details Address Lines 1-3
14 Reporter Phone 10 216-225 Company Details Phone
15 Reserved 201  226-426 Program Creator and Version -- Help About
The METRO 2 Base Segment may be formatted as:
Base Segment
Field Field Name Length Position Source
1 Record Descriptor 4 1-4  Record length
2 Processing Indicator 1 5  Processing instruction
3 Time Stamp 14 6-19 Contact created Date and Time
4 Correction Indicator 1 20 Internal
5 Identification Number 20 21-40 Credit Bureau Setup Identification #
6 Cycle Identifier 2 41-42 Cycle Reporting -- BLANK
7 Consumer Account Number 30 43-72 Debtor File # or Client Account #
8 Portfolio Type 1 73 Credit Report Details Portfolio
9 Account Type 2 74-75 Credit Report Details Account Type
10 Date Opened 8 76-83 Debtor Listed Date
11 Credit Limit 9 84-92 ZERO FILL
12 Highest Credit or Original 9 93-101 Debtor Principal
Loan Amount
13 Terms Duration 3 102-104 001
14 Terms Frequency 1 105 BLANK
15 Scheduled Monthly 9 106-114 ZERO FILL
Payment Amount
16 Actual Payment Amount 9 115-123 Payment Transactions Amount
17A  Account Status 2 124-125 Credit Report Details Status Code
17B  Payment Rating 1 126 BLANK
18 Payment History Profile 24 127-150 B - No Payment History
19 Special Comment 2 151-152 Credit Report Details Special Comments
20 Compliance Condition Code 2 153-154 Credit Report Details Condition Code
21 Current Balance 9 155-163 Debtor Owing
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-continued

Base Segment

Field Field Name Length Position Source
22 Amount Past Due 9 164-172 ZERO FILL
23 Original Charge-off 9 173-181 ZERO FILL
Amount
24 Date of Account 8 182-189 Credit Report Date
Information
25 FCRA Compliance/Date of 8 190-197 Debtor Delngnt or zero filled 1f Current
First Delinquency
26 Date Closed 8 198-205 Metro Contact Date or zero filled if not
Closed
27 Date of Last Payment 8 206-213 Debtor Payment
28 Reserved 17 214-230 BLANK
29 Consumer Transaction Type 1 231 Intemnal
30 Surnaimne 25 232-256 Debtor Name
31 First Name 20 2577-276 Debtor Name
32 Middle Name 20 277-296 BLANK
33 Generation Code 1 297  Debtor Generation
34 Social Security Number 9 298-306 Debtor SSN#
35 Date of Birth 8 307-314 Debtor DOB
36 Telephone Number 10 315-324 Debtor Home
37 ECOA Code 1 325  Credit Report Details Association Code
(ECOA)
38 Consumer Information 2 326-327 Credit Report Details Indicator
Indicator
39 Country Code 2 328-329 Debtor Country
40 First Line of Address 32 330-361 Debtor Address
41 Second Line of Address 32 362-393 Debtor Address Line 2
42 City 20 394-413 Debtor City
43 State 2 414-415 Debtor State
44 Postal/Zip Code 9 416-424 Debtor Zip
45 Address Indicator 1 425  Debtor Address OK
46 Residence Code 1 426 BLANK
The METRO 2 J1 Segment may be formatted as: _continued
335 .
Field Same Address
Field Same Address
Field Field Name Length Position Source
Field Field Name Length Position Source 7 Social Security 9 70-78 Debtor Cosigner SSN
- Number
1 Segment Identifier 2 -2 J1 40 8 Date of Birth R 79-86 Debtor Cosigner DOB
2 Consumer Transaction 1 3  Internal 9 Telephone Number 10 87-96 Debtor Cosigner Home
Type 10 ECOA Code 1 97  Debtor Cosigner
3  Surname 25 4-28 Debtor Cosigner Name ECOA
A TFirst Name 20 29-48 Debtor Cosigner Name 11 Consumer Information 2 98-99 Debtor Cosigner
5 Middle Name 20  49-68 BLANK Indicator Indicator
6 Generation Code 1 69  Debtor Cosigner 43 L2 Reserved 1 00 BLANK
Generation
The METRO 2 12 Segment may be formatted as:
I2 Segment Different Address
Field Field Name Length Position Source
1 Segment Identifier 2 1-2 12
2 Consumer Transaction Type 1 3 Internal
3 Surname 25 4-28 Debtor Cosigner Name
4 First Name 20 29-48 Debtor Cosigner Name
5 Middle Name 20 49-68 BLANK
6 Generation Code 1 69  Debtor Cosigner Generation
7 Social Security Number 9 70-78 Debtor Cosigner SSN
8 Date of Birth 8 79-86 Debtor Cosigner DOB
9 Telephone Number 10 87-96 Debtor Cosigner Home
10 ECOA Code 1 97  Debtor Cosigner ECOA
11 Consumer Information Indicator 2 98-99 Debtor Cosigner Indicator
12 Country Code 2 100-101 Debtor Cosigner Country
13 First Line of Address 32 102-133 Debtor Cosigner Address Line 1
14 Second Line of Address 32 134-165 Debtor Cosigner Address Line 2
15 City 20 166-185 Debtor Cosigner City
16 State 2 186-187 Debtor Cosigner State
17 Postal/Zip Code 9 188-196 Debtor Cosigner Zip
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14

-continued
I2 Segment Different Address
Field Field Name Length Position Source
1% Address Indicator 1 197  Debtor Cosigner Address OK
19 Residence Code 1 198 BLANK
20 Reserved 2 199-200 BLANK

The METRO 2 K1 Segment may be formatted as:

K1 Segment
Field Field Name Length Position Source
1 Segment Identifier 2 1-2 K1
2 Original Creditor Name 30 3-32  Client Name
3 Creditor Classification 2 33-34  Client Type

A debt obligation includes any obligation a consumer has
to pay a lender. Any extension of credit from a lender to a
consumer 1s also considered a debt obligation. A debt obliga-
tion may be secured or unsecured. Secured obligations may
be secured with either real or personal property. A loan or a
credit account are types of debt obligations, and a security
backed by debt obligations 1s considered a debt obligation
itself. A mortgage includes a loan, typically 1n the form of a
promissory note, secured by real property. The real property
may be secured by any legal means, such as, for example, via
a mortgage or deed of trust. For convemience, a mortgage 1s
used herein to refer to a loan secured by real property. An
automobile loan includes a loan, typically 1n the form of a
promissory note, which 1s secured by an automobile. For
convenience, an automobile loan 1s used herein to refer to a
loan secured by an automobile.

A trade or tradeline includes a credit or charge vehicle
typically 1ssued to an individual consumer by a credit 1ssuer.
Types of tradelines include, for example, installment
accounts such as bank loans, student loans, home equity
loans, automobile loans/leases, and mortgages and revolving
accounts such as credit card accounts (e.g., a transaction
account), charge card accounts (e.g., a transaction account),
retail cards, and personal lines of credit.

Tradeline data includes the consumer’s account status and
activity such as, for example, names of companies where the
consumer has accounts, dates such accounts were opened,
credit limaits, types of accounts, balances over a period of time
and summary payment histories. Tradeline data 1s generally
available for the vast majority of actual consumers. Tradeline
data, however, typically does not include individual transac-
tion data, which 1s largely unavailable because of consumer
privacy protections. Tradeline data may be used to determine
both individual and aggregated consumer spending patterns,
as described herein. Tradeline data may further include nega-
tive credit information, such as late payment histories, write-
olfs, settlements, judgments, and other 1indicia that the bal-
ance associated with the tradeline was not paid 1n accordance
with an underlying loan agreement.

Any transaction account or credit account discussed herein
may include an account or an account number. An “account”™
or “account number”, as used herein, may include any device,
code, number, letter, symbol, digital certificate, smart chip,
digital signal, analog signal, biometric or other identifier/
indicia suitably configured to allow the consumer to access,
interact with or commumnicate with the system (e.g., one or
more of an authorization/access code, personal identification
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number (PIN), Internet code, other identification code, and/or
the like). The account number may optionally be located on or
associated with a rewards card, charge card, credit card, debait
card, prepaid card, telephone card, embossed card, smart
card, magnetic stripe card, bar code card, transponder, radio
frequency card or an associated account. The system may
include or interface with any of the foregoing cards or
devices, or a fob having a transponder and RFID reader in RF
communication with the fob. Although the system may
include a fob embodiment, the 1nvention 1s not to be so lim-
ited. Indeed, system may include any device having a tran-
sponder which 1s configured to communicate with RFID
reader via RF communication. Typical devices may include,
for example, a key ring, tag, card, cell phone, wristwatch or
any such form capable of being presented for interrogation.
Moreover, the system, computing unit or device discussed
herein may include a “pervasive computing device,” which
may include a traditionally non-computerized device that 1s
embedded with a computing unit. Examples can include
watches, Internet enabled kitchen appliances, restaurant
tables embedded with RF readers, wallets or purses with
imbedded transponders, etc.

A lender or credit 1ssuer includes any person, entity, soit-
ware and/or hardware that provides lending services. A lender
may deal in secured or unsecured debt obligations. A lender
may engage in secured debt obligations where either real or
personal property acts as collateral. A lender need not origi-
nate loans but may hold securities backed by debt obligations.
A lender may be only a subunit or subdivision of a larger
organization. A mortgage holder includes any person or entity
that 1s entitled to repayment of a mortgage. An automobile
loan holder 1s any person or entity that 1s entitled to repayment
of an automobile loan. As used herein, the terms lender and
credit 1ssuer may be used interchangeably. Creditissuers may
include financial services companies that 1ssue credit to con-
SUMErs.

Furthermore, the terms “business” or “merchant” may be
used interchangeably with each other and shall mean any
person, enftity, distributor system, soitware and/or hardware
that 1s a provider, broker and/or any other entity in the distri-

bution chain of goods or services. For example, a merchant
may be a grocery store, a retail store, a travel agency, a service
provider, an on-line merchant or the like.

Systems and methods disclosed herein may be usetul in
conjunction with a determination of a size of wallet and/or

share of wallet. Systems and methods related to size of wallet
and/or share of wallet are described 1n U.S. Pat. No. 7,788,

1477, filed Oct. 29, 2004 and entitled, “Method and apparatus
for estimating the spend capacity of consumers,” and U.S.
Pat. No. 7,912,770, filed Jun. 20, 2005 and entitled, “Method
and apparatus for consumer interaction based on spend
capacity,” and U.S. patent application Ser. No. 11/497,563,
filed Aug. 2, 2006 and entitled, “Determining commercial
share of wallet,” all of which are incorporated herein by
reference.
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S1ze of Wallet

Technology advances have made 1t possible to store,
manipulate and model large amounts of time series data with
mimmal expenditure on equipment. As will now be
described, a financial mstitution may leverage these techno-
logical advances 1n conjunction with the types of consumer
data presently available 1n the marketplace to more readily
estimate the spend capacity of potential and actual customers.
A reliable capability to assess the size of a consumer’s wallet
1s infroduced 1n which aggregate time series and raw tradeline
data are used to model consumer behavior and attributes, and
identily categories of consumers based on aggregate behav-
10r. The use of raw trade-line time series data, and modeled
consumer behavior attributes, including but not limaited to,
consumer panel data and internal consumer data, allows
actual consumer spend behavior to be derived from point 1n
time balance information.

In addition, the advent of consumer panel data provided
through internet channels provides continuous access to
actual consumer spend information for model validation and
refinement. Industry data, including consumer panel informa-
tion having consumer statement and individual transaction
data, may be used as inputs to the model and for subsequent
verification and validation of 1ts accuracy. The model 1s devel-
oped and refined using actual consumer information with the
goals of improving the customer experience and increasing
billings growth by 1dentifying and leveraging increased con-
sumer spend opportunities.

A credit provider or other financial institution may also
make use of internal proprietary customer data retrieved from
its stored internal financial records. Such internal data pro-
vides access to even more actual customer spending informa-
tion, and may be used, in the development, refinement and
validation of aggregated consumer spending models, as well
as verification of the models’ applicability to existing indi-
vidual customers on an ongoing basis.

While there has long been market place interest 1n under-
standing spend to align offers with consumers and assign
credit line size, the holistic approach of using a size of wallet
calculation across customers’ lifecycles (that 1s, acquisitions
through collections) has not previously been provided. The
various data sources outlined above provide the opportunity
for unique model logic development and deployment, and as
described 1n more detail 1n the following, various categories
of consumers may be readily i1dentified from aggregate and
individual data. In certain embodiments of the processes dis-
closed herein, the models may be used to i1dentily specific
types ol consumers, nominally labeled ‘transactors’ and
‘revolvers,” based on aggregate spending behavior, and to
then identily individual customers and prospects that fall into
one of these categories. Consumers falling into these catego-
ries may then be offered commensurate purchasing incentives
based on the model’s estimate of consumer spending ability.

Referring now to FIGS. 1A, 1B, and 2-19, wherein similar
components of the present disclosure are referenced in like
manner, various embodiments of a method and system for
estimating the purchasing ability of consumers will now be
described 1n detail.

Turning now to FIG. 1A, there 1s depicted an exemplary
computer network 100 over which the transmission of the
various types of consumer data as described herein may be
accomplished, using any of a variety of available computing
components for processing such data in the manners
described below. Such components may include an institution
computer 102, which may be a computer, workstation or
server, such as those commonly manufactured by IBM, and
operated by a financial mstitution or the like. The 1nstitution
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computer 102, in turn, has appropriate internal hardware,
software, processing, memory and network communication
components that enables 1t to perform the functions described
here, including storing both internally and externally
obtained individual or aggregate consumer data 1n appropri-
ate memory and processing the same according to the pro-
cesses described herein using programming instructions pro-
vided 1n any of a variety of usetul machine languages.
Institution computer 102 1s described 1n further detail with
respect to FI1G. 1B.

As shown 1n FIG. 1B, the institution computer 102 includes
one or more processors, such as processor 114. The processor
114 1s connected to a communication infrastructure 116 (e.g.,
a communications bus, cross-over bar, or network). Various
software embodiments are described 1n terms of this exem-
plary computer system. After reading this description, 1t waill
become apparent to a person skilled in the relevant art(s) how
to 1implement the mvention using other computer systems
and/or architectures.

Institution computer 102 can include a display interface
112 that forwards graphics, text, and other data from the
communication infrastructure 116 (or from a frame butfer not
shown) for display on the display unit 140.

Institution computer 102 also includes a main memory
118, preferably random access memory (RAM), and may also
include a secondary memory 120. The secondary memory
120 may 1nclude, for example, a hard disk drive 122 and/or a
removable storage drive 124, representing a floppy disk drive,
a magnetic tape drive, an optical disk drive, etc. The remov-
able storage drive 124 reads from and/or writes to a remov-
able storage unit 128 1 a well known manner. Removable
storage unit 128 represents a tloppy disk, magnetic tape,
optical disk, etc. which 1s read by and written to by removable
storage drive 124. As will be appreciated, the removable
storage unit 128 includes a computer usable storage medium
having stored therein computer software and/or data.

In alternative embodiments, secondary memory 120 may
include other similar devices for allowing computer programs
or other instructions to be loaded mto nstitution computer
102. Such devices may include, for example, a removable
storage unit 128 and an interface 130. Examples of such may
include a program cartridge and cartridge iterface (such as

that found 1n video game devices), a removable memory chip
(such as an erasable programmable read only memory
(EPROM), or programmable read only memory (PROM))
and associated socket, and other removable storage units 128
and interfaces 130, which allow software and data to be
transierred from the removable storage unit 128 to institution
computer 102.

Institution computer 102 may also include a communica-
tions interface 134. Communications interface 134 allows
software and data to be transferred between 1nstitution com-
puter 102 and external devices. Examples of communications
interface 134 may include a modem, a network interface
(such as an Ethernet card), a communications port, a Personal
Computer Memory Card International Association (PCM-
CIA) slot and card, etc. Software and data transferred via
communications interface 134 are 1n the form of signals 138
which may be electronic, electromagnetic, optical or other
signals capable of being recerved by communications inter-
face 134. These signals 138 are provided to communications
interface 134 via a communications path (e.g., channel) 136.
This channel 136 carries signals 138 and may be 1mple-
mented using wire or cable, fiber optics, a telephone line, a
cellular link, a radio frequency (RF) link and other commu-
nications channels.
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In this document, the terms “computer program medium”™
and “‘computer usable medium™ are used to generally refer to
media such as removable storage drive 124 and a hard disk
installed 1n hard disk drive 122. These computer program
products provide software to institution computer 102. The
invention 1s directed to such computer program products.

Computer programs (also referred to as computer control
logic) are stored i main memory 118 and/or secondary
memory 120. Computer programs may also be received via
communications interface 134. Such computer programs,
when executed, enable the nstitution computer 102 to per-
form the features of the present invention, as discussed
herein. In particular, the computer programs, when executed,
enable the processor 114 to perform the features of the present
invention. Accordingly, such computer programs represent
controllers of the mstitution computer 102.

In an embodiment where the mvention 1s implemented
using software, the soltware may be stored in a computer
program product and loaded into istitution computer 102
using removable storage drive 124, hard drive 122 or com-
munications interface 134. The control logic (software),
when executed by the processor 114, causes the processor
114 to perform the functions of the ivention as described
herein.

In another embodiment, the invention 1s implemented pri-
marily in hardware using, for example, hardware components
such as application specific integrated circuits (ASICs).
Implementation of the hardware state machine so as to per-
form the functions described herein will be apparent to per-
sons skilled 1n the relevant art(s).

In yet another embodiment, the invention 1s implemented
using a combination of both hardware and software.

The nstitution computer 102 may in turn be 1n operative
communication with any number of other internal or external
computing devices, mncluding for example components 104,
106, 108, and 110, which may be computers or servers of
similar or compatible functional configuration. These com-
ponents 104-110 may gather and provide aggregated and
individual consumer data, as described herein, and transmit
the same for processing and analysis by the institution com-
puter 102. Such data transmissions may occur for example
over the Internet or by any other known communications
infrastructure, such as a local area network, a wide area net-
work, a wireless network, a fiber-optic network, or any com-
bination or interconnection of the same. Such communica-
tions may also be transmitted 1n an encrypted or otherwise
secure format, in any of a wide variety of known manners.

Each of the components 104-110 may be operated by either
common or independent entities. In one exemplary embodi-
ment, which 1s not to be limiting to the scope of the present
disclosure, one or more such components 104-110 may be
operated by a provider of aggregate and individual consumer
tradeline data, an example of which includes services pro-
vided by Expernian Information Solutions, Inc. of Costa Mesa,
Calif. (“*Expernian”). Tradeline level data preferably includes
up to 24 months or more of balance history and credit
attributes captured at the tradeline level, including 1nforma-
tion about accounts as reported by various credit grantors,
which 1n turn may be used to dertve a broad view of actual
aggregated consumer behavioral spending patterns.

Alternatively, or 1n addition thereto, one or more of the
components 104-110 may likewise be operated by a provider
of individual and aggregate consumer panel data, such as
commonly provided by comScore Networks, Inc. of Reston,
Va. (“comScore”). Consumer panel data provides more
detailed and specific consumer spending information regard-
ing millions of consumer panel participants, who provide
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actual spend data to collectors of such data in exchange for
various inducements. The data collected may include any one
or more of credit risk scores, online credit card application
data, online credit card purchase transaction data, online
credit card statement views, credit trade type and credit 1ssuer,
credit 1ssuer code, portiolio level statistics, credit bureau
reports, demographic data, account balances, credit limaits,
purchases, balance transfers, cash advances, payment
amounts, finance charges, annual percentage 1nterest rates on
accounts, and fees charged, all at an individual level for each
of the participating panelists. In various embodiments, this
type of data 1s used for model development, refinement and
verification. This type of data 1s further advantageous over
tradeline level data alone for such purposes, since such
detailed information 1s not provided at the tradeline level.
While such detailed consumer panel data can be used alone to
generate a model, 1t may not be wholly accurate with respect
to the remaiming marketplace of consumers at large without
turther refinement. Consumer panel data may also be used to
generate aggregate consumer data for model derivation and
development.

Additionally, another source of inputs to the model may be
internal spend and payment history of the institution’s own
customers. From such internal data, detailed information at
the level of specificity as the consumer panel data may be
obtained and used for model development, refinement and
validation, including the categorization of consumers based
on 1dentified transactor and revolver behaviors.

Turning now to FIG. 2, there 1s depicted a flowchart of an
exemplary process 200 for modeling aggregate consumer
behavior 1n accordance with the present disclosure. The pro-
cess 200 commences at step 202 wheremn individual and
aggregate consumer data, including time-series tradeline
data, consumer panel data and internal customer financial
data, 1s obtained from any of the data sources described pre-
viously as inputs for consumer behavior models. In certain
embodiments, the individual and aggregate consumer data
may be provided 1n a variety of different data formats or
structures and consolidated to a single useful format or struc-
ture for processing.

Next, at step 204, the individual and aggregate consumer
data 1s analyzed to determine consumer spending behavior
patterns. One of ordinary skill in the art will readily appreci-
ate that the models may include formulas that mathematically
describe the spending behavior of consumers. The particular
formulas derived will therefore highly depend on the values
resulting from customer data used for derivation, as will be
readily appreciated. However, by way of example only and
based on the data provided, consumer behavior may be mod-
cled by first dividing consumers into categories that may be
based on account balance levels, demographic profiles,
household income levels or any other desired categories. For
cach of these categories 1n turn, historical account balance
and transaction information for each of the consumers may be
tracked over a previous period of time, such as one to two
years. Algorithms may then be employed to determine for-
mulaic descriptions of the distribution of aggregate consumer
information over the course of that period of time for the
population of consumers examined, using any of a variety of
known mathematical techniques. These formulas 1n turn may
be used to derive or generate one or more models (step 206)
for each of the categories of consumers using any of a variety
of available trend analysis algorithms. The models may yield
the following types of aggregated consumer information for
cach category: average balances, maximum balances, stan-
dard deviation of balances, percentage of balances that
change by a threshold amount, and the like.
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Finally, at step 208, the derived models may be validated
and periodically refined using internal customer data and
consumer panel data from sources such as comScore. In
various embodiments, the model may be validated and
refined over time based on additional aggregated and 1ndi-
vidual consumer data as 1t 1s continuously received by an
institution computer 102 over the network 100. Actual cus-
tomer transaction level information and detailed consumer
information panel data may be calculated and used to com-
pare actual consumer spend amounts for individual consum-
ers (defined for each month as the difference between the sum
of debits to the account and any balance transfers into the
account) and the spend levels estimated for such consumers
using the process 200 above. If a large error 1s demonstrated
between actual and estimated amounts, the models and the
formulas used may be manually or automatically refined so
that the error 1s reduced. This allows for a flexible model that
has the capability to adapt to actual aggregated spending
behavior as 1t fluctuates over time.

As shown 1n the diagram 300 of FIG. 3, a population of
consumers for which individual and/or aggregated data has
been provided may be divided first into two general categories
tor analysis, for example, those that are current on their credit
accounts (representing 1.72 million consumers in the exem-
plary data sample size of 1.78 million consumers) and those
that are delinquent (representing 0.06 million of such con-
sumers). In one embodiment, delinquent consumers may be
discarded from the populations being modeled.

In further embodiments, the population of current consum-
ers 1s then subdivided into a plurality of further categories
based on the amount of balance information available and the
balance activity of such available data. In the example shown
in the diagram 300, the amount of balance information avail-
able 1s represented by string of “+” 0’ and *?” characters. Each
character represents one month of available data, with the
rightmost character representing the most current months and
the leftmost character representing the earliest month for
which data 1s available. In the example provided in FIG. 3, a
string of s1x characters 1s provided, representing the s1x most
recent months of data for each category. The ‘+” character
represents a month 1n which a credit account balance of the
consumer has increased. The “0” character may represent
months where the account balance 1s zero. The “?” character
represents months for which balance data 1s unavailable. Also
provided the diagram 1s number of consumers fallen to each
category and the percentage of the consumer population they
represent 1n that sample.

In further embodiments, only certain categories ol con-
sumers may be selected for modeling behavior. The selection
may be based on those categories that demonstrate increased
spend on their credit balances over time. However, 1t should
be readily appreciated that other categories can be used. FIG.
3 shows the example of two categories of selected consumers
for modeling 1n bold. These groups show the availability of at
least the three most recent months of balance data and that the
balances increased 1n each of those months.

Turning now to FIG. 4, therein 1s depicted an exemplary
diagram 400 showing sub-categorization of the two catego-
ries of FIG. 3 1n bold that are selected for modeling. In the
embodiment shown, the sub-categories may include: con-
sumers having a most recent credit balance less than $400;
consumers having a most recent credit balance between $400
and $1600; consumers having a most recent credit balance
between $1600 and $5000; consumers whose most recent
credit balance 1s less than the balance of, for example, three
months ago; consumers whose maximum credit balance
increase over, for example, the last twelve months divided by
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the second highest maximum balance increase over the same
period 1s less than 2; and consumers whose maximum credit
balance increase over the last twelve months divided by the
second highest maximum balance increase 1s greater than 2. It
should be readily appreciated that other subcategories can be
used. Each of these sub-categories i1s defined by their last
month balance level. The number of consumers from the
sample population (in millions) and the percentage of the
population for each category are also shown 1n FIG. 4.

There may be a certain balance threshold established,
wherein if a consumer’s account balance 1s too high, their
behavior may not be modeled, since such consumers are less
likely to have sufficient spending ability. Alternatively, or 1n
addition thereto, consumers having balances above such
threshold may be sub-categorized yet again, rather than com-
pletely discarded from the sample. In the example shown 1n
FIG. 4, the threshold value may be $5000, and only those
having particular historical balance activity may be selected,
1.¢. those consumers whose present balance 1s less than their
balance three months earlier, or whose maximum balance
increase 1n the examined period meets certain parameters.
Other threshold values may also be used and may be depen-
dent on the individual and aggregated consumer data pro-
vided.

As described 1n the foregoing, the models generated 1n the

process 200 may be derived, validated and refined using
tradeline and consumer panel data. An example of tradeline

data 500 from Experian and consumer panel data 502 from

comScore are represented 1n FIG. 5. Each row of the data 500,
502 represents the record of one consumer and thousands of
such records may be provided at a time. The statement 500
shows the point-in-time balance of consumers accounts for
three successive months (Balance 1, Balance 2 and Balance
3). The data 502 shows each consumer’s purchase volume,
last payment amount, previous balance amount and current
balance. Such information may be obtained, for example, by
page scraping the data (1in any of a variety of known manners
using appropriate application programming interfaces) from

an Internet web site or network address at which the data 502

1s displayed. Furthermore, the data 500 and 502 may be
matched by consumer 1dentity and combined by one of the

data providers or another third party independent of the finan-
cial stitution. Validation of the models using the combined

data 500 and 502 may then be performed, and such validation
may be independent of consumer identity.

Turning now to FIG. 6, therein 1s depicted an exemplary
process 600 for estimating the size of an individual consum-
er’s spending wallet. Upon completion of the modeling of the
consumer categories above, the process 600 commences with
the selection of individual consumers or prospects to be
examined (step 602). An appropriate model derived during
the process 200 will then be applied to the presently available
consumer tradeline information in the following manner to
determine, based on the results of application of the derived
models, an estimate of a consumer’s size of wallet. Each
consumer ol interest may be selected based on their falling
into one of the categories selected for modeling described
above, or may be selected using any of a variety of criteria.

The process 600 continues to step 604 where, for a selected
consumer, a paydown percentage over a previous period of
time 1s estimated for each of the consumer’s credit accounts.

In one embodiment, the paydown percentage 1s estimated
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over the previous three-month period of time based on avail-
able tradeline data, and may be calculated according to the

following formula:

Pay-down % =
(The sum of the last three months payments from the account)/
(The sum of three month balances

for the account based on tradeline data)

The paydown percentage may be set to, for example, 2%, for
any consumer exhibiting less than a 5% paydown percentage,
and may be set to 100% 1f greater than 80%, as a simplified
manner for estimating consumer spending behaviors on
either end of the paydown percentage scale.

Consumers that exhibit less than a 50% paydown during
this period may be categorized as revolvers, while consumers
that exhibit a 50% paydown or greater may be categorized as
transactors. These categorizations may be used to initially
determine what, 11 any, purchasing incentives may be avail-
able to the consumer, as described later below.

The process 600, then continues to step 606, where balance
transiers for a previous period of time are 1dentified from the
available tradeline data for the consumer. The identification
ol balance transters are essential since, although tradeline
data may reflect a higher balance on a credit account over
time, such higher balance may simply be the result of a
transier of a balance 1nto the account, and are thus not indica-
tive of a true 1increase 1n the consumer’s spending. It 1s ditfi-
cult to confirm balance transfers based on tradeline data since
the mformation available i1s not provided on a transaction
level basis. In addition, there are typically lags or absences of
reporting of such values on tradeline reports.

Nonetheless, marketplace analysis using confirmed con-
sumer panel and internal customer financial records has
revealed reliable ways 1n which balance transiers ito an
account may be identified from impertect individual tradeline
data alone. Three exemplary reliable methods for 1dentifying
balance transiers from credit accounts, each which 1s based 1n
part on actual consumer data sampled, are as follows. It
should be readily apparent that these formulas 1n this form are
not necessary for all embodiments of the present process and
may vary based on the consumer data used to derive them.

A first rule 1dentifies a balance transfer for a given consum-
er’s credit account as follows. The month having the largest
balance increase 1n the tradeline data, and which satisfies the
tollowing conditions, may be identified as a month in which
a balance transtfer has occurred:

The maximum balance increase 1s greater than twenty
times the second maximum balance increase for the remain-
ing months of available data;

The estimated pay-down percent calculated at step 306
above 1s less than 40%; and

The largest balance increase is greater than $1000 based on
the available data.

A second rule identifies a balance transfer for a given
consumer’s credit account 1n any month where the balance 1s
above twelve times the previous month’s balance and the next
month’s balance differs by no more than 20%.

A third rule i1dentifies a balance transfer for a given con-
sumer’s credit account 1 any month where:

the current balance 1s greater than 1.5 times the previous
month’s balance:
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the current balance minus the previous month’s balance 1s
greater than $4500; and

the estimated pay-down percent from step 306 above 1s less
than 30%.

The process 600 then continues to step 608, where con-
sumer spend on each credit account 1s estimated over the next,
for example, three month period. In estimating consumer
spend, any spending for a month in which a balance transfer
has been 1dentified from individual tradeline data above 1s set
to zero for purposes of estimating the size of the consumer’s
spending wallet, retlecting the supposition that no real spend-
ing has occurred on that account. The estimated spend for
cach of the three previous months may then be calculated as
follows:

Estimated spend = (the current balance —
the previous month's balance + (the previous month's balance %

the estimated pay-down % from step 604 above).

The exact form of the formula selected may be based on the
category in which the consumer 1s 1dentified from the model
applied, and the formula 1s then computed iteratively for each
of the three months of the first period of consumer spend.

Next, at step 610 of the process 600, the estimated spend 1s
then extended over, for example, the previous three quarterly
or three-month periods, providing a most-recent year of esti-
mated spend for the consumer.

Finally, at step 612, this in turn may be used to generate a
plurality of final outputs for each consumer account (step
314). These may be provided in an output {file that may
include a portion or all of the following exemplary informa-
tion, based on the calculations above and information avail-
able from individual tradeline data: (1) s1ze of previous twelve
month spending wallet; (11) size of spending wallet for each of
the last four quarters; (111) total number of revolving cards,
revolving balance, and average pay down percentage for
cach; (1v) total number of transacting cards, and transacting
balances for each; (v) the number of balance transfers and
total estimated amount thereof; (v1) maximum revolving bal-
ance amounts and associated credit limits; and (vi1) maxi-
mum transacting balance and associated credit limat.

After step 612, the process 600 ends with respect to the
examined consumer. It should be readily appreciated that the
process 600 may be repeated for any number of current cus-
tomers or consumer prospects.

Referring now to FIGS. 7-10, therein 1s depicted illustra-
tive diagrams 700-1000 of how such estimated spending 1s
calculated 1n a rolling manner across each previous three
month (quarterly) period. In FIG. 7, there 1s depicted a first
three month period (1.e., the most recent previous quarter) 702
on a timeline 710. As well, there 1s depicted a first twelve-
month period 704 on a timeline 708 representing the last
twenty-one months of point-in-time account balance infor-
mation available from individual tradeline data for the con-
sumer’s account. Fach month’s balance for the account 1s
designated as “B#.” B1-B12 represent actual account balance
information available over the past twelve months for the
consumer. B13-B21 represent consumer balances over con-
secutive, preceding months.

In accordance with the diagram 700, spending in each of
the three months of the first quarter 702 1s calculated based on
the balance values B1-B12, the category of the consumer
based on consumer spending models generated 1n the process
200, and the formulas used 1n steps 604 and 606.
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Turning now to FIG. 8, there 1s shown a diagram 800
illustrating the balance information used for estimating
spending 1 a second previous quarter 802 using a second
twelve-month period of balance information 804. Spending
in each of these three months of the second previous quarter
802 1s based on known balance information B4-B15.

Turning now to FIG. 9, there 1s shown a diagram 900
illustrating the balance information used for estimating
spending 1 a third successive quarter 902 using a third
twelve-month period of balance information 904. Spending,
in each of these three months of the third previous quarter 902
1s based on known balance information B7-B18.

Turning now to FIG. 10, there 1s shown a diagram 1000
illustrating the balance information used for estimating
spending 1 a fourth previous quarter 1002 using a fourth
twelve-month period of balance information 1004. Spending
in each of these three months of the fourth previous quarter
1002 1s based on balance information B10-B21.

It should be readily appreciated that as the rolling calcula-
tions proceed, the consumer’s category may change based on
the outputs that result, and, therefore, different formula cor-
responding to the new category may be applied to the con-
sumer for different periods of time. The rolling manner
described above maximizes the known data used for estimat-
ing consumer spend 1n a previous twelve month period 1006.

Based on the final output generated for the customer, com-
mensurate purchasing incentives may be i1dentified and pro-
vided to the consumer, for example, 1n anticipation of an
increase 1n the consumer’s purchasing ability as projected by
the output file. In such cases, consumers of good standing,
who are categorized as transactors with a projected increase
in purchasing ability, may be offered a lower financing rate on
purchases made during the period of expected increase in
their purchasing ability, or may be offered a discount or rebate
for transactions with selected merchants during that time.

In another example, and 1n the case where a consumer 1s a
revolver, such consumer with a projected increase in purchas-
ing ability may be offered a lower annual percentage rate on
balances maintained on their credit account.

Other like promotions and enhancements to consumers’
experiences are well known and may be used within the
processes disclosed herein.

Various statistics for the accuracy of the processes 200 and
600 are provided in FIGS. 11-18, for which a consumer
sample was analyzed by the process 200 and validated using
24 months of historic actual spend data. The table 1100 of
FIG. 11 shows the number of consumers having a balance of
$5000 or more for whom the estimated paydown percentage
(calculated in step 604 above) matched the actual paydown
percentage (as determined from internal transaction data and
external consumer panel data).

The table 1200 of FIG. 12 shows the number of consumers
having a balance of $5000 or more who were expected to be
transactors or revolvers, and who actually turned out to be
transactors and revolvers based on actual spend data. As can
be seen, the number of expected revolvers who turned out to
be actual revolvers (80539) was many times greater than the
number of expected revolvers who turned out to be transac-
tors (1090). Likewise, the number of expected and actual
transactors outnumbered by nearly four-to-one the number of
expected transactors that turned out to be revolvers.

The table 1300 of FIG. 13 shows the number of estimated
versus actual instances 1n the consumer sample of when there
occurred a balance transfer into an account. For 1nstance, in
the period sampled, there were 148,326 1nstances where no
balance transfers were 1dentified 1n step 606 above, and for
which a comparison of actual consumer data showed there
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were 1n fact no balance transtfers in. This compares to only
9,534 1nstances where no balance transfers were 1dentified 1n
step 606, but there were 1n fact actual balance transters.

The table 1400 of FIG. 14 shows the accuracy of estimated
spending (in steps 608-612) versus actual spending for con-
sumers with account balances (at the time this sample testing
was performed) greater than $5000. As can be seen, the esti-
mated spending at each spending level most closely matched
the same actual spending level than for any other spending
level in nearly all instances.

The table 1500 of FI1G. 15 shows the accuracy of estimated
spending (in steps 608-612) versus actual spending for con-
sumers having most recent account balances between $1600
and $5000. As can be readily seen, the estimated spending at
cach spending level most closely matched the same actual
spending level than for any other spending level i all
instances.

The table 1600 of FI1G. 16 shows the accuracy of estimated
spending versus actual spending for all consumers 1n the
sample. As can be readily seen, the estimated spending at each
spending level most closely matched the same actual spend-
ing level than for any other actual spending level in all
instances.

The table 1700 of FIG. 17 shows the rank order of esti-
mated versus actual spending for all consumers 1n the sample.
This table 1700 readily shows that the number of consumers
expected to be 1n the bottom 10% of spending most closely
matched the actual number of consumers in that category, by
827,716 to 22,721. The table 1700 further shows that the
number of consumers expected to be in the top 10% of spend-
ers most closely matched the number of consumers who were
actually 1n the top 10%, by 71,773 to 22,721.

The table 1800 of FIG. 18 shows estimated versus actual
annual spending for all consumers 1n the sample over the most
recent year ol available data. As can be readily seen, the
expected number of consumers at each spending level most
closely matched the same actual spending level than any other
level 1n all instances.

Finally, the table 1900 of FIG. 19 shows the rank order of
estimated versus actual total annual spending for all the con-
sumers over the most recent year of available data. Again, the
number of expected consumers in each rank most closely
matched the actual rank than any other rank.

Prospective customer populations used for modeling and/
or later evaluation may be provided from any of a plurality of
available marketing groups, or may be culled from credit
bureau data, targeted advertising campaigns or the like. Test-
ing and analysis may be continuously performed to 1dentity
the optimal placement and required frequency of such
sources for using the size of spending wallet calculations. The
processes described herein may also be used to develop mod-
els for predicting a size of wallet for an individual consumer.

Institutions adopting the processes disclosed herein may
expect to more readily and profitably 1dentity opportunities
for prospect and customer offerings, which in turn provides
enhanced experiences across all parts of a customer’s life-
cycle. In the case of a credit provider, accurate 1dentification
of spend opportunities allows for rapid provisioning of card
member offerings to increase spend that, in turn, results in
increased transaction fees, interest charges and the like. The
careful selection of customers to receive such offerings
reduces the incidence of fraud that may occur in less disci-
plined card member incentive programs. This, i turn,
reduces overall operating expenses for institutions.
Household Size of Wallet

In addition to determiming the size of wallet of a single
consumer, the above process may also be used in determining
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the size of wallet of a given household. Determining the size
of wallet of a household allows a financial institution to more
accurately estimate the spend opportunity associated with an
individual than would be estimated from the individual’s size
of wallet alone. For example, two example consumers may
have the same individual size of wallet. However, one con-
sumer 1s single and lives alone, but the other consumer 1s
married to a spouse whose size of wallet 1s twice as big as the
second consumer. The second consumer thus has more spend-
ing potential than the first, even though they look very similar
when standing alone.

FIG. 20 1s a flowchart of an exemplary method 2000 of
determining the size of wallet of an entire household. In step
2002, individual consumers are grouped 1nto households. A
household may include, for example, all people with credit
bureau history that live at the same address. Such individuals
do not necessarily need to have the same last name. The
grouping may exclude certain people, such as those under the
age of 18, or those who have opted out of direct marketing
campaigns. In addition, address data may not necessarily be
current or accurate. Thus, such embodiments that rely solely
on grouping consumers at the same address may not be as
reliable as further embodiments described herein. In addition,
as described below, grouping by residential address may lead
to the presence of duplicate tradelines, which may be 1denti-
fied and removed to improve accuracy. Other methodologies,
such as those described herein, lessen or eliminate the need
for addressing duplicate tradelines.

In step 2004, once 1individual consumers are grouped 1nto a
household, tradelines held by one or more of the consumers in
the household are identified and associated with the house-
hold. The tradelines may be determined using, for example
and without limitation, credit bureau data and internal records
of the financial mstitution.

In step 2006, duplicate tradelines are identified and
removed from association with the household, such that only
unique trades remain associated with the household. Dupli-
cates occur when the basic user of an account shares a house-
hold with a supplemental user of the same account. To 1den-
tify duplicate tradelines, the history 1s obtained for every
tradeline associated with the household. The history may be
limited to a given timeframe, such as the previous 24 months.
This history may include, for example and without limaitation,
account balance and transaction information. The histories of
the tradelines are then compared to determine if any tradeline
in the household has the same historical performance as
another tradeline 1n the household. If two tradelines are 1den-
tified as having the same historical performance, one of the
tradelines 1s determined to be a duplicate, and 1s not consid-
ered 1n the household size of wallet calculation.

In step 2008, an estimated spend capacity for each of the
remaining, unique tradelines 1s calculated based on the bal-
ance of the tradeline. The estimated spend capacity may be
calculated, for example, as described with respect to method
600 (FIG. 6) above.

In step 2010, the estimated spend capacities of the unique
tradelines 1n the household are summed. The resulting com-
bined spend capacity 1s output as the household size of wallet.
The household size of wallet can then be associated with each
individual consumer 1n the household.

Once individual consumers are tagged with or otherwise
identified by their household size of wallet, a financial 1nsti-
tution can more accurately categorize the consumers and
provide the consumers with more relevant offers. For
example, based on the household size of wallet calculated for
an existing customer, purchasing incentives may be identified
and provided to the existing customer to encourage spend on
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an existing account. In another example, prospective custom-
ers may be targeted based on their own specific household
s1zes of wallet and/or spend characteristics of other consum-
ers 1n their household. In this example, a prospective card-
holder whose household size of wallet 1s significantly higher
than his individual size of wallet 1s expected to have high
spend and a high response rate to product offers. Similarly, a
prospective cardholder that lives 1n the same household as a
high spend, low risk card holder 1s expected to be high spend
and low risk as well. Such targeting encourages spend by
prospective cardholders on new accounts.

Categorizing consumers by household type reveals trends
which can be used to identify low risk prospects without
completing size of wallet analyses for each specific prospect.
The household size and mix of consumers therein defines a
household type. FIG. 21 1s a chart identifying various house-
hold types 2102. Each household type 2102 has a particular
s1ze 2104 and a particular mix 2106. Si1ze 2104 corresponds to
the number of consumers 1n the household. Mix 2106 corre-
sponds to the number of basic cardholders, supplemental
cardholders, and prospective cardholders 1n the household.
Each household type makes up a percentage 2108 of all
households.

FIG. 22 1llustrates average sizes of wallet by household
type. As would be expected, household size of wallet
increases as the number of people 1n a household increases,
and depends on the mix of consumers in the household. Of
households with two people, for example, those having two
basic cardholders (type 2A) tend to have the largest wallet,
while households having one basic cardholder and one pro-
spective cardholder (type 2C) tend to have the smallest wallet.
In another example, of households with three people, those
having two basic cardholders and one prospective cardholder
(type 3C) tend to have the largest wallets (excluding the
“other” category), while households having one basic card-
holder and two prospective cardholders (type 3A) tend to
have the smallest wallets.

By identifying the types of households having the largest
wallets, a financial institution can target consumers in those
household types with new product offers and/or incentives on
ex1isting products to encourage spend with the financial 1nsti-
tution by the consumers. For example, the financial institution
can target prospective cardholders of all type-2A households
with an offer for a new card product that suits their needs,
since those cardholders are the most likely to accept such an
offer while maintaining a low risk of default.

Once the size of wallet has been determined for a given
household, the share of the household wallet held by a par-
ticular financial institution can also be determined. The share
of wallet 1s the percentage of the total size of wallet that 1s
associated with the financial institution and can typically be
determined, for example, from the internal records of the
financial 1nstitution. By i1dentifying households where the
financial 1nstitution has only a small share of the household
size of wallet, the financial institution can determine which
households offer the best prospects for spending growth. This
1s referred to as the spend opportunity. Households having a
large spend opportunity can then be targeted for product
offers and incentives to increase spend by the consumer with
the financial mstitution. For example, for a financial 1nstitu-
tion having the exemplary share of household wallet distri-
bution illustrated 1n FIG. 23, the greatest spend opportunity 1s
available 1n households having one basic cardholder and one
supplemental cardholder (type 2B) and households having
one basic cardholder and one prospective cardholder (type

20).
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Identifying Financial Relationships

As described above, the 1dentification of financial relation-
ships may be difficult because credit bureaus at present do not
associate tradelines with debtors other than the primary
debtor that 1s identifiable. In addition, grouping consumers
solely by physical residential address 1s a less preferred
method of determining a household, as 1t has the disadvan-
tages described above. Moreover, consumers have financial
relationships that transcend physical residential address. For
example, a parent may co-sign for a credit card with a child
who 1s a young adult (e.g., a child in college). A child may
co-sign an automobile loan for a parent who would not be able
to secure such a loan without a co-signor. Unmarried couples
may share financial obligations despite maintaining separate
residences. Identifying types of financial relationships that
extend beyond a shared physical residential address may be
used 1n improving marketing, credit approval decisions, and
other financial calculations, a described herein. Thus,
improved methods for identifying and analyzing financial
relationships are desirable.

Credit bureaus typically receive credit bureau reporting
data (e.g., as reported using METRO 2) and populate debtor
records associated with the tradeline. For example, a credit
bureau reporting data in a METRO 2 container may be
received by a credit bureau. The credit bureau may parse the
Base Segment to identify the primary debtor and may further
parse the J1 or ]2 segments to 1dentify a secondary debtor. The
credit bureau may further parse the Base Segment to identily
a secondary debtor. The credit bureau may then update 1ts
records for the primary debtor and update 1ts records pertain-
ing to the secondary debtor, but, conventionally, no linkage
between the debtors 1s made. The credit bureau reporting data
(e.g., the METRO 2 container) 1s conventionally purged after
the debtor records are updated. Thus, one cannot query for all
debtors associated with that tradehne by using the tradeline
data. Stated another way, one may not i1dentity all debtors
associated with a given tradeline. One could not 1dentily
financial relationships, then, from present credit bureau
records.

In various embodiments, a credit bureau may recerve credit
bureau reporting data and create a linkage (also referred to as
a link) between the tradeline and the debtors associated with
the tradeline. Such a linkage may take the form of a combi-
nation (e.g., concatenation), of two or more fields from a
tradeline. Stated another way, the linkage may be a numeric or
alphanumeric representation of the tradeline that 1s unique or
likely umique to that tradeline. In this manner, the linkage may
be produced from data related to the tradeline that are static
over time (such as trade open date), but the linkage may also
be produced from data related to the tradeline that 1s dynamic
over time (such as the high credit field). In various embodi-
ments, a linkage may comprise a combination or concatena-
tion of subscriber code and account number. For example, a
tradeline with subscriber code “1234” and account number
“5677 may be concatenated to produce the linkage
“12345677” In that regard, 1t 1s likely that, across a tradeline,
very few 1l any will have the same linkage value. Other fields
that may be used 1n the linkage may be the last update date,
trade open date, and balance. In various embodiments, to
increase the likelihood that the linkage will be unique for each
tradeline and/or to assist 1n obscuring the underlying data, a
hash function, cryptographic function, or other similar func-
tion may be used to transform the linkage into another form.
Thus, 1n various embodiments, a cryptographic function is
used to “hide” the subscriber code and account number in a
linkage such that one could not, without possession of the
cryptographic function, obtain the unencrypted linkage.
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Accordingly, the link could be used to query for tradelines
associated with two or more debtors. For example, areference
or pointer may be associated with the tradeline that references
the primary and secondary debtor. In that regard, a data store
may be queried to identily a tradeline and then associate
primary and secondary debtors. Accordingly, given a trade-
line, one may find the associated debtors.

By retaining a linkage between a primary and a secondary
debtor and a tradeline obtained from credit reporting data, 1t 1s
understood that such linkage 1s of high accuracy. Stated
another way, one may be nearly certain that the tradeline 1s, 1n
fact, associated with the primary debtor and the secondary
debtor, as the only source of maccuracy may be from the
entity that 1s providing the credit reporting data. Thus, the
linkage contained 1n the credit reporting data may be consid-
ered definitive.

With reference to FIG. 24, method 2400 1s illustrated.
Credit reporting data may be recerved 1n step 2402. Credit
reporting data may be 1n a METRO 2 container. The credit
reporting data may be parsed in step 2404 . Parsing may occur
using any suitable method or parser. In embodiments where a
METRO 2 container 1s used, the parsing may be of the Base
Segment, the J1 Segment, the J2 Segment, or combinations
thereof. The Base Segment, the J1 Segment, or the J2 Seg-
ment may contain data relating to a secondary debtor associ-
ated with the tradeline reported 1n the METRO 2 container,
such as co-debtor name, address, and age, along with data
relating to one or more additional debtors. The Base Segment
may contain a generation code (GEN code) that contains
information on the number of co-debtors on a tradeline. The
I1 and/or J2 segments may contain similar information. It
should be understood that the METRO 2 container may have
an analog provided in an XML format, and thus the disclosure
herein 1s not limited to a METRO 2 container that comprises
a delimited or fixed wadth file. A link may be created 1n step
2406 that links the tradeline with one or more co-debtors
derived from parsing step 2404. For example, step 2406 may
comprise obtaining the subscriber code and the account num-
ber from the METRO 2 container. Step 2046 may further
comprise combining (€.g., concatenating) the subscriber code
and the account number to create a linkage. Optionally 1n step
2046, the linkage may be encrypted or otherwise transformed
to a different data value.

With reference to FIG. 28, method 2800 1s illustrated. A
METRO 2 container may be recerved 1n step 2802. Parsing of
the METRO 2 container, including parsing the J1 Segment,
the J2 Segment, and/or the Base Segment 1s performed 1n step
2804. A link may be created 1n step 2806 that links the
tradeline described in the METRO 2 container with one or
more co-debtors derived from parsing step 2804.

In various embodiments, however, credit bureau data may
exist 1 a data store that does not contain such link. For
example, this may occur where the credit bureau did not retain
the linkage between a tradeline and a primary and secondary
debtor. Thus, other methods may be employed to identity
financial relationships with a higher degree of accuracy.

In various embodiments, a tradeline may be used to pro-
duce a fingerprint and the fingerprint may be used to query for
assoclated debtors. A tradeline contains tradeline data, such
as original balance amount, current balance, payment history,
origination date, credit 1ssuer name, and other like data. Two
or more data fields from the tradeline data may be selected for
the creation of a fingerprint. A fingerprint, such as a digital
fingerprint, 1s a mathematical representation of the input data.
A fingerprint algorithm, similar to a hash function, for
example, may be used to insure that different input data
produces a different fingerprint. Thus, a fingerprint algorithm
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may be used to make sure that no two fingerprints are the
same, unless the input data 1s the same. Fingerprint algo-
rithms may be used and/or hash functions, checksum func-
tions, and randomization functions, among others.

For example, debtor A may have a tradeline with credit
1ssuer Bank X, originated on Jul. 29, 2006, having an opening
balance of thirty thousand dollars and a current balance of ten
thousand dollars. A fingerprint algorithm may be used to
produce a digital output (i.e., a number) that represents a
fingerprint of these inputs. The tradelines of other debtors
may then be queried. It may then be found that debtor B and
debtor C have tradelines with the same fingerprint. Thus, 1t 1s
likely that debtor B and debtor C are associated with the
tradeline and the records associated with debtor B and debtor
C may be updated to reflect the association. In various
embodiments, multiple fingerprints may be made using vary-
ing input data fields. In the above example, an alternate {in-
gerprint may be created using creditissuer Bank X, originated
on Jul. 29, 2006, having an opening balance of thirty thousand
dollars, a current balance of ten thousand dollars, and the
presence of a missed or late payment 1n March 2009. Query-
ing the alternate fingerprint may return only debtor B, thus
indicating that debtor C may have a similar, but not identical,
tradeline as debtors A and B. The use of one or more alternate
fingerprints may improve accuracy.

For example, with reference to FIG. 26, method 2600 1s
illustrated. A tradeline may be identified 1n step 2602. A
fingerprint may be generated for the tradeline 1n step 2604.
The fingerprint may be generated by selecting one or more
data points from the tradeline and processing the data points
through a fingerprint algorithm to produce a digital finger-
print. Step 2604 may be generated for many tradelines 1n a
data store for anumber of debtors. The digital fingerprint may
then be used to retrieve other debtors who may have tradelines
with 1dentical fingerprints 1n step 2604.

Use of a fingerprint may be highly accurate, though not as
accurate as definitive knowledge of a link such as would be
obtained in credit reporting data. Thus, use of a fingerprint
may be performed on a data store containing credit bureau
data to 1dentily common tradelines and link co-debtors
together. Then, upon receipt of credit reporting data on the
tradeline, the credit reporting data may be parsed to reveal one
or more associated debtors. The credit reporting data may be
compared to the linkages created through the use of a finger-
print. Linkages may be modified (1.e., deleted or edited) in
response to the credit reporting data. This improves accuracy,
as well as provides an accuracy metric relative to the type of
fingerprint methodology used. For example, the accuracy
metric may comprise the percentage of linkages found in
credit reporting data from the total number of linkages 1den-
tified by use of a fingerprint.

Linkages between debtors may reveal a debtor entity. A
debtor entity may be defined as one or more persons that are
liable on a tradeline (i.e., co-signer, etc). For example, a
married couple comprising debtor A and debtor B form a
debtor entity. The debtor entity may then be queried against,
for example, a data store comprising credit bureau data to
return all tradelines associated with the debtor entity. The
returned data may be referred to as household tradeline data.
In various embodiments, expanded household tradeline data
includes tradelines associated with debtor A and debtor B, but
also tradelines associated with debtor A only and debtor B
only. The expanded household tradeline data thus provides a
more comprehensive picture of the umion of debtor A and
debtor B, whereas household tradeline data provides an
insight ito how debtor A and debtor B behave as a debtor
entity. In various embodiments, household tradeline data and
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expanded household tradeline data may comprise data from
debtors that do not reside at the same physical address. Thus,
the term “household” in this term 1s used for convenience
only.

To demonstrate household tradeline data and expanded
household tradeline data and with reference to FIG. 25, Venn
diagram 23500 1s shown. Area 2502 includes all tradelines of a
first debtor. Area 2504 includes all tradelines of a second
debtor. Area 2506 shows the intersection of area 2502 and
area 2504, representing the household tradeline data, or the
tradelines that are associated with both the first debtor and
second debtor. The union of area 2502 and 2504 (which
includes area 2506), may comprise expanded household
tradeline data.

Thus, 1t may be found that household tradeline data pro-
vides a picture of stable debtors with little to no negative
payment histories but expanded household tradeline data may
show that one or more of the underlying debtors has separate
tradelines that have a negative history. This may be the case
for a couple where one or more spouses has previously
divorced. The divorced spouse may have negative credit his-
tory on separate accounts but positive credit history on
accounts where joined by the present spouse.

In various embodiments, debtors that are associated with a
tradeline may have different physical residential addresses.
The demographic data from the different residential
addresses may be obtained to improve various activities, such
as marketing and collection efforts. Demographic data may
include ZIP+4 of residential address, census data (e.g., num-
ber of people, income levels, etc), and data relating to the
number and types of businesses in the ZIP+4 or other geo-
graphic descriptor (e.g., number of big box discount stores,
number of liquor stores, pawn shops, adult entertainment
venues, non-bank check cashing stores, car title loan stores,
non-bank, unsecured loan stores, number of public housing
projects, number of luxury goods retailers, etc). Demo-
graphic data may be used as described, below.

To further collect data relating to financial relationships,
contact information may be collected from various debtors,
such as through a social networking site, a cloud service (e.g.,
ICLOUD) or through a mobile smartphone application (an
“app”). The collection of contact information may be merged
with debtor records to provide further information regarding
a debtor’s co-debtors and the familial or marital relationship.
For example, 1t a debtor stores a contact labeled “wife” and
the debtor 1s also linked to a mortgage tradeline associated
with the person labeled “wife,” 1t may be inferred that the
co-debtor 1s the debtor’s wite. In various embodiments, a
debtor’s contact list may contain contacts that do not have
existing tradelines such as, for example, minor children. Such
contacts may be referred to as unmatched debtor records. The
relationship to the debtor may preserved in a record for the
unmatched debtor. At a later time, when the unmatched
debtor opens a tradeline (e.g., a minor child reaches adult-
hood and open a transaction account), the unmatched debtor
may be linked to the debtor.

Uses of Financial Relationship Information

Outputs of the disclosed financial relationship identifica-
tion (the “FRI model”) can be used in various analytics and
may provide improved marketing and collection activities,
among other activities.

A method of marketing 2700 1s 1llustrated 1n FIG. 27. A
second debtor on a tradeline associated with a first debtor may
be 1dentified using one or more of the methods disclosed
above1n step 2702. The second debtor may then be the subject
of marketing 1n step 2704. The products or services marketed
may be similar to the tradeline associated with a first debtor.
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In various embodiments, however, internal data 1s obtained
relating to the first debtor and/or the second debtor. The
internal data may be analyzed to determine the spending
behaviors of the first debtor and/or the second debtor. Thus,
the spending behavior of the first debtor may be used to tallor
the marketing to the second debtor. The marketing of step
2704 may be distributed to the first debtor yet targeted to the
second debtor. For example, if internal data 1s used to show
that the second debtor shops at a particular store every week,
marketing material promoting the store or the store’s com-
petitor may be sent to the first debtor with the intention that
the first debtor will be aware of the second debtor’s affinity for
the store (or the second debtor’s desire to try a new competing,
store) and share 1t with the second debtor. In this manner, the
social networking power may amplity the marketing mes-
sage. Stated another way, marketing 1s more likely to result in
a sale when 1t originates from a person the marketing target
knows. In this case, co-debtors often have a close relation-
ship, such as married couples, parents and children, and other
forms of relationships. The marketing may comprise an offer
to add the second debtor to a tradeline of the first debtor. For
example, where a first debtor and a second debtor are linked
to a mortgage tradeline, 1t may be found that first debtor has a
tradeline for a transaction account from credit 1ssuer A and
second debtor has a tradeline for a transaction account from
credit issuer B. Credit 1ssuer A may be then provide an incen-
tive for the first debtor to add the second debtor to the first
debtor’s transaction account. This may be especially useful if
the second debtor’s size of wallet 1s large relative to the first
debtor and/or 11 the credit 1ssuer has a small share of wallet
relative to the second debtor.

A method of using internal data 2900 1s shown 1n FIG. 29.
As discussed above, one may 1dentity a household tradeline
data set or an expanded household tradeline data set in step
2902. One may then obtain internal data relating to the debt-
ors 1n the household data set. Spending patterns may be
determined 1n step 2906 using the internal data. In this regard,
a spending profile may be built. The spending profile may be
used to tailor marketing to the underlying debtors on a house-
hold tradeline data set or an expanded household tradeline
data set. For example, a “daily deal” type campaign may be
submitted to the debtors who are linked by a tradeline for a
daily deal in the area of a shared residence. The daily deal may
be a business or a type of business frequented by one or more
of the debtors. For example, a pizza shop or a collee shop that
competes with a similar business frequented by one or more
the debtors may want to promote itself by offering such a
daily deal 1n a targeted manner.

Use of internal data may be especially useful with financial
relationships that extend between two people that do not
reside at the same physical address. For example, 1t may be
tound that a parent shares a transaction account with a child
who attends college 1n a different state or region from the
parent. Thus, marketing to the child will be age appropriate
(e.g., vouth oriented brands, bars/nightclubs, and youth ori-
ented entertainment) and in accordance with the spending
patterns of both the child and parent. Thus, a child with a
parent who has a large size of wallet may be marketed with
more upscale goods and services. A child with a parent who
dines out often may thus be accustomed to dining out, and
may thus be the subject of restaurant marketing. On the other
hand, a child who has a parent that purchases more groceries
and dines out less may be accustomed to such a lifestyle and
may be the subject of marketing for grocery stores that match

the parent’s grocery shopping habits (1.e., children of parents
who shop at WHOLE FOODS will receive marketing for

TRADER JOE’S or SPROUTS or WHOLE FOODS). Com-

10

15

20

25

30

35

40

45

50

55

60

65

32

plimentary goods and services may also be marketed to the
chiuld. In addition, a child’s transaction account may be linked
to a parent. The child’s spending patterns may the be used to
market goods and services to the parent, 1n addition to use of
the parent’s demographic information and internal data asso-
ciated with the parent.

Where two debtors are associated with the same tradeline
and do not reside 1n the same physical address, demographic
data for each debtor may be used in marketing, collection
elforts, and other efforts. For example, when a primary debtor
lives 1n a different type of area than the secondary debtor (e.g.,
the secondary debtor live in a ZIP+4 with a high number of
businesses associated with risky behaviors), the primary
debtor may be deemed to be less creditworthy. On the other
hand, the secondary debtor may be deemed to be more cred-
itworthy, as the secondary debtor has a relationship with a
more financially stable person. In addition, local businesses
may be market to the secondary debtor because of the finan-
cial relationship with the first debtor.

A size of wallet calculation, as described herein, may be
performed on debtors who share one or more tradelines. In
this manner, a size of wallet of a debtor entity may be deter-
mined. Marketing activities may be performed 1n response to
this calculation. In addition, collection efforts may be tailored
in response to this calculation. For example, 11 a first debtor 1s
not current on a tradeline but 1t 1s found that the first debtor 1s
linked to a second debtor that has a high size of wallet or
otherwise has a good credit history, aggressive collection
ciforts may be warranted against the first debtor. In this man-
ner, it may be expected that the first debtor will seek to further
the financial relationship with the second debtor by asking the
second debtor for help with respect to the tradeline 1n collec-
tions. In addition, the first debtor may use a credit line already
shared with the second debtor to settle the tradeline 1n collec-
tions. For example, the first debtor may use a home equity line
of credit secured by the home of the second debtor to settle the
tradeline 1n collections. However, 1f the second debtor has a
low size of wallet or has negative credit history, aggressive
collection efforts may not result 1n a recovery of substantial
funds.

A credit score may be derived for a debtor entity based
upon either a household tradeline data set or an expanded
household tradeline data set. The credit score may be formu-
lated to be forward-looking, in that 1t 1s usetul 1n predicting
default on future debt obligations, or 1t may be backward-
looking in that 1t 1s useful 1n predicting default on existing
debt obligations. Predicting default on future debt obligations
may be useful in making credit approval decisions. Predicting
default on existing debt obligations may be useful in the
buying or selling of debt obligations and/or securities derived
from the same.

The credit score may be derived using any suitable meth-
odology. The credit score may be based on either the house-
hold tradeline data set or an expanded household tradeline
data set. In this regard, as described above, it may be found
that certain underlying debtors do not meet debt obligations
they have alone but do meet debt obligations they share with
others. Thus, a debtor entity may be relatively creditworthy
while one or more of the constituent debtors of the debtor
entity may not be creditworthy.

A credit score that 1s predictive of default on existing debt
obligations may be useful 1n the buying and selling of debt
obligations. For example, an installment loan such as auto-
mobile loans may be bundled as an asset-back security, as
mortgage loans may be as well. A purchaser of an asset back
security interest may want to assess the stability of the under-
lying debt obligations. The use of a credit score may assist in
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that regard and the added insight relating to shared or linked
debt obligations may improve the accuracy of the credit score.

Credit approval decisions may be based, at least in part, on
a credit score as discussed above or by household tradeline
data set or an expanded household tradeline data set. Credit
approval decisions may be for a new transaction account, a
credit limit increase on an exiting transaction account, a mort-
gage loan, an automobile loan, a home equity loan, or a
student loan.

Uses of Financial Relationship Information by Industry

Outputs of the FRI model can be used in any business or
market segment that extends credit or otherwise evaluates the
creditworthiness of a particular consumer. In various embodi-
ments, these businesses will be referred to herein as falling
into one of three categories: financial services companies,
retail companies, and other companies.

The business cycle 1n each category may be divided into
three phases: acquisition, retention, and disposal. The acqui-
sition phase occurs when a business 1s attempting to gain new
consumers. The acquisition phase includes, for example, tar-
geted marketing, determining what products or services to
offer a consumer, deciding whether to lend to a particular
consumer and what the line size or loan should be, and decid-
ing whether to buy a particular loan. "

T'he retention phase
occurs alter a consumer 1s already associated with the busi-
ness. In the retention phase, the business interests shift to
managing the consumer relationship through, for example,
consideration of risk, determination of credit lines, cross-sell
opportunities, increasing business from that consumer, and
increasing the company’s assets under management.

The disposal phase 1s entered when a business wishes to
dissociate 1tself from a consumer or otherwise end the con-
sumer relationship. The disposal phase can occur, for
example, through settlement offers, collections, and sale of
defaulted or near-default loans.

Financial services companies include, for example: banks
and other lenders, mutual fund companies, financiers of
leases and sales, life insurance companies, online brokerages,
credit 1ssuers, and loan buyers.

Banks and lenders can utilize the FRI model 1in all phases of
the business cycle. One exemplary use 1s 1n relation to home
equity loans and the rating given to a particular bond 1ssue 1n
the capital market. The FRI model would apply to home
equity lines of credit and automobile loans 1n a similar man-
ner.

For example, 11 the holder of a home equity loan borrows
from the capital market, the loan holder 1ssues asset-backed
securities (“ABS”), or bonds, which are backed by recerv-
ables. The loan holder 1s thus an ABS 1ssuer. The ABS issuer
applies for an ABS rating, which 1s assigned based on the
credit quality of the underlying receivables. One of skill in the
art will recognize that the ABS 1ssuer may apply for the ABS
rating through any application means without altering the
spirit and scope of the present invention. In assigning a rating,
the rating agencies weigh a loan’s probability of default by
considering the lender’s underwriting and portfolio manage-
ment processes. Lenders generally secure higher ratings by
credit enhancement. Examples of credit enhancement include
over-collateralization, buying insurance (such as wrap nsur-
ance), and structuring ABS (through, for example, senior/
subordinate bond structures, sequential pay vs. par1 passu,

etc.) to achieve higher ratings. Lenders and rating agencies
take the probability of default into consideration when deter-
mimng the appropriate level of credit enhancement.

During the acquisition phase of aloan, lenders may use the
FRI model to improve their lending decisions. Before 1ssuing
the loan, lenders can evaluate a consumer’s risk of default
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using the consumer’s associations with various other lenders.
Evaluation leads to fewer bad loans and a reduced probability
of default for loans in the lender’s portiolio. A lower prob-
ability of default means that, for a gtven loan portiolio that has
been originated using the FRI model, either a higher rating
can be obtained with the same degree of over-collateraliza-
tion, or the degree of over-collateralization can be reduced for
a given debt rating. Thus, using the FRI model at the acqui-
sition stage of the loan reduces the lender’s overall borrowing
cost and loan loss reserves.

During the retention phase of a loan, the FRI model can be
used to track a consumer’s varying degree of risk. Based on
the FRI outputs, the lender can make various decisions
regarding the consumer relationship. For example, a lender
may use the FRI model to identity borrowers who become
more likely to default via the borrowers’ association with
other lenders. The credit lines of those borrowers which have
not fully been drawn down can then be reduced. Selectively
revoking unused lines of credit may reduce the probability of
default for loans 1n a given portiolio and reduce the lender’s
borrowing costs. Selectively revoking unused lines of credit
may also reduce the lender’s risk by minimizing further expo-
sure to a borrower that may already be 1n financial distress.

During the disposal phase of a loan, the FRI model enables
lenders to better predict the likelihood that a borrower will
default. Once the lender has identified consumers who are 1n
danger of default, the lender may select those likely to repay
and extend settlement offers. Additionally, lenders can use the
FRI model to 1identify which consumers are unlikely to pay
and those who are otherwise not worth extending a settlement
olfer.

The FRI model allows lenders to identity loans with risk of
default, allowing lenders, prior to default, to begin anticipat-
ing a course ol action to take 11 default occurs. Because
freshly defaulted loans fetch a higher sale price than loans that
have been non-performing for longer time periods, lenders
may sell these loans earlier in the default period, thereby
reducing the lender’s costs.

Financiers of leases or sales, such as automobile lease or
sale financiers, can benefit from FRI outputs in much the
same way as a bank or lender, as discussed above. In typical
product financing, however, the amount of the loan or lease 1s
based on the value of the product being financed. Therefore,
there 1s generally no credit limit that needs to be revisited
during the course of the loan. As there 1s no credit limit to be
revisited, the FRI model 1s most usetul to lease/sales finance
companies during the acquisition and disposal phases of the
business cycle.

Just as the FRI model can help loan holders determine that
a particular loan 1s nearing default, loan buyers can use the
model to evaluate the quality of a prospective purchase during
the acquisition phase of the business cycle. Evaluation assists
the loan buyers 1n avoiding or reducing the sale prices of loans
that are 1n likelihood of default based on the consumer’s
association with other lenders.

Aspects of the retail industry for which the FRI model
would be advantageous include, for example: retail stores
having private label cards, on-line retailers, and mail order
companies.

There are two general types of credit and charge cards 1n
the marketplace today: multipurpose cards and private label
cards. A third type of hybnid card 1s emerging. Multipurpose
cards are cards that can be used at multiple different mer-
chants and service providers. For example, American
Express, Visa, Mastercard, and Discover are considered mul-
tipurpose card 1ssuers. Multipurpose cards are accepted by
merchants and other service providers in what 1s often
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referred to as an “open network.” Transactions are routed
from a point-of-sale (“POS”) through a network for authori-
zation, transaction posting, and settlement.

A variety of intermediaries play different roles in the pro-
cess. These include merchant processors, the brand networks,
and 1ssuer processors. An open network 1s often referred to as
an interchange network. Multipurpose cards include a range
of different card types, such as charge cards, revolving cards,
and debit cards, which are linked to a consumer’s demand
deposit account (“DDA”) or checking account.

Private label cards are cards that can be used for the pur-
chase of goods and services from a single merchant or service
provider. Historically, major department stores were the
originators of private label cards. Private label cards are now
offered by a wide range of retailers and other service provid-
ers. These cards are generally processed on a closed network,
with transactions flowing between the merchant’s POS and its
own backollice or the processing center for a third-party
processor. These transactions do not tlow through an inter-
change network and are not subject to interchange fees.

Recently, a type of hybrid card has evolved. A hybrid card,
when used at a particular merchant, 1s that merchant’s private
label card, but when used elsewhere, becomes a multipurpose
card. The particular merchant’s transactions are processed 1n
the proprietary private label network. Transactions made with
the card at all other merchants and service providers are
processed through an interchange network.

Private label card 1ssuers, 1n addition to multipurpose card
1ssuers and hybrid card 1ssuers, can apply the FRI model in a
similar way as described above with respect to credit card
companies. Knowledge of a consumer’s association with
other lenders, coupled with FRI outputs, could be used by
card 1ssuers to improve performance and proiitability across
the entire business cycle.

Online retail and mail order companies can use the FRI
model 1n both the acquisition and retention phases of the
business cycle. During the acquisition phase, for example, the
companies can base targeted marketing strategies on FRI
outputs.

Targeted marketing could substantially reduce costs, espe-
cially in the mail order industry, where catalogs are typically
sent to a wide variety of individuals. During the retention
phase, companies can, for example, base cross-sell strategies
or credit line extensions on FRI outputs.

Types of compames which also may make use of the FRI
model include, for example and without limitation: the gam-
ing mndustry, communications providers, and the travel indus-
try.

The gaming industry can use the FRI model in, for
example, the acquisition and retention phases of the business
cycle. Casinos often extend credit to theiwr wealthiest and/or
most active players, also known as “high rollers.” The casinos
can use the FRI model 1n the acquisition phase to determine
whether credit should be extended to an individual. Once
credit has been extended, the casinos can use the FRI model
to periodically review the consumer’s risk of default.

Communications providers, such as telephone service pro-
viders, often contract into service plans with their consumers.
In addition to improving their targeted marketing strategies,
communications providers can use the FRI outputs during the
acquisition phase to determine the risk of default on a service
contract associated with a potential consumer.

Members of the travel industry can make use of the FRI
outputs in the acquisition and retention stages of the business
cycle. For example, a hotelier typically has a brand of hotel
that 1s associated with a particular “star-level” or class of
hotel. In order to capture various market segments, hoteliers
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may be associated with several hotel brands that are of dii-
ferent classes. During the acquisition phase of the business
cycle, a hotelier may use the FRI outputs to target individuals
that have appropriate spend capacities for various classes of
hotels. During the retention phase, the hotelier may use the
FRI outputs to determine, for example, when a particular
individual’s risk of default decreases. Based on that determi-
nation, the hotelier can market a higher class of hotel to the
consumer 1n an attempt to convince the consumer to upgrade.

One of skill 1n the relevant art(s) will recognize that many
of the above described FRI applications may be utilized by
other industries and market segments without departing from
the spirit and scope of the present invention. For example, the
strategy of using FRI to model an industry’s “best consumer”
and targeting individuals sharing characteristics of that best
consumer can be applied to nearly all industries. FRI data can
also be used across nearly all industries to improve consumer
loyalty by reducing the number of payment reminders sent to
responsible accounts.

Responsible accounts include those who are most likely to
pay even without being contacted by a collector. The reduc-
tion 1n reminders may increase consumer loyalty, because the
consumer will not feel that the lender or service provider 1s
unduly aggressive. The lender’s or service provider’s collec-
tion costs are also reduced, and resources are freed to dedicate
to accounts requiring more persuasion.

Additionally, the FRI model may be used 1n any company
having a large consumer service call center to 1dentily spe-
cific types of consumers. Transcripts are typically made for
any call from a consumer to a call center. These transcripts
may be scanned for specific keywords or topics, and com-
bined with the FRI model to determine the consumer’s char-
acteristics. For example, a bank having a large consumer
service center may scan service calls for discussions mvolv-
ing bankruptcy. The bank could then use the FRI model with
the mndications from the call center transcripts to evaluate the
consumer.

In various embodiments, the methods described herein are
implemented using the various particular machines described
herein. The methods described herein may be implemented
using the below particular machines, and those heremaftter
developed, 1n any suitable combination, as would be appre-
ciated immediately by one skilled in the art. Further, as 1s
unambiguous from this disclosure, the methods described
herein may result 1 various transformations of certain
articles.

For the sake of brevity, conventional data networking,
application development and other functional aspects of the
systems (and components of the individual operating compo-
nents of the systems) may not be described in detail herein.
Furthermore, the connecting lines shown 1n the various fig-
ures contained herein are intended to represent exemplary
functional relationships and/or physical couplings between
the various elements. It should be noted that many alternative
or additional functional relationships or physical connections
may be present 1n a practical system.

The various system components discussed herein may
include one or more of the following: a host server or other
computing systems including a processor for processing digi-
tal data; a memory coupled to the processor for storing digital
data; an 1input digitizer coupled to the processor for inputting
digital data; an application program stored in the memory and
accessible by the processor for directing processing of digital
data by the processor; a display device coupled to the proces-
sor and memory for displaying information derived from
digital data processed by the processor; and a plurality of
databases. Various databases used herein may include: client
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data; merchant data; financial institution data; and/or like data
uselul in the operation of the system. As those skilled 1in the art
will appreciate, user computer may include an operating sys-
tem (e.g., Windows NT, Windows 95/98/2000, Windows XP,
Windows Vista, Windows 7, OS2, UNIX, Linux, Solaris,
MacOS, etc.) as well as various conventional support soit-
ware and drivers typically associated with computers. A user
may include any individual, business, entity, government
organization, soitware and/or hardware that interact with a
system.

A web client includes any device (e.g., personal computer)
which communicates via any network, for example such as
those discussed herein. Such browser applications comprise
Internet browsing software installed within a computing unit
or a system to conduct online transactions and/or communi-
cations. These computing units or systems may take the form
of a computer or set of computers, although other types of
computing units or systems may be used, including laptops,
notebooks, hand held computers, personal digital assistants,
set-top boxes, workstations, computer-servers, main frame
computers, mini-computers, PC servers, pervasive comput-
ers, network sets of computers, personal computers, such as
1Pads, iIMACs, and MacBooks, kiosks, terminals, point of
sale (POS) devices and/or terminals, televisions, or any other
device capable of receiving data over a network. A web-client
may run Microsoit Internet Explorer, Mozilla Firefox,
Google Chrome, Apple Safari, or any other of the myriad
soltware packages available for browsing the internet.

Practitioners will appreciate that a web client may or may
not be in direct contact with an application server. For
example, a web client may access the services of an applica-
tion server through another server and/or hardware compo-
nent, which may have a direct or indirect connection to an
Internet server. For example, a web client may communicate
with an application server via a load balancer. In an exem-
plary embodiment, access 1s through a network or the Internet
through a commercially-available web-browser software
package.

As those skilled in the art will appreciate, a web client
includes an operating system (e.g., Windows N'T, 95/98/2000/
CE/Mobile, OS2, UNIX, Linux, Solaris, MacOS, PalmOS,
etc.) as well as various conventional support soitware and
drivers typically associated with computers. A web client
may include any suitable personal computer, network com-
puter, workstation, personal digital assistant, cellular phone,
smart phone, minicomputer, mainirame or the like. A web
client can be 1n a home or business environment with access
to a network. In an exemplary embodiment, access 1s through
a network or the Internet through a commercially available
web-browser soltware package. A web client may implement
security protocols such as Secure Sockets Layer (SSL) and
Transport Layer Security (TLS). A web client may implement
several application layer protocols including http, https, {tp,
and sitp.

In an embodiment, various components, modules, and/or
engines of system 100 may be implemented as micro-appli-
cations or micro-apps. Micro-apps are typically deployed 1n
the context of a mobile operating system, including for
example, a Palm mobile operating system, a Windows mobile
operating system, an Android Operating System, Apple 108,
a Blackberry operating system and the like. The micro-app
may be configured to leverage the resources of the larger
operating system and associated hardware via a set of prede-
termined rules which govern the operations of various oper-
ating systems and hardware resources. For example, where a
micro-app desires to communicate with a device or network
other than the mobile device or mobile operating system, the
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micro-app may leverage the communication protocol of the
operating system and associated device hardware under the
predetermined rules of the mobile operating system. More-
over, where the micro-app desires an mput from a user, the
micro-app may be configured to request a response from the
operating system which monitors various hardware compo-
nents and then communicates a detected input from the hard-
ware to the micro-app.

As used herein, the term “network™ includes any cloud,
cloud computing system or electronic communications sys-
tem or method which incorporates hardware and/or software
components. Communication among the parties may be
accomplished through any suitable communication channels,
such as, for example, a telephone network, an extranet, an
intranet, Internet, point of interaction device (point of sale
device, personal digital assistant (e.g., 1IPhone®, Palm Pilot®,
Blackberry®), cellular phone, kiosk, etc.), online communi-
cations, satellite communications, off-line communications,
wireless communications, transponder communications,
local area network (LAN), wide area network (WAN), virtual
private network (VPN), networked or linked devices, key-
board, mouse and/or any suitable communication or data
input modality. Moreover, although the system 1s frequently
described herein as being implemented with TCP/IP commu-
nications protocols, the system may also be implemented

using IPX, Appletalk, IP-6, NetBIOS, OSI, any tunneling
protocol (e.g. IPsec, SSH), or any number of existing or future

protocols. If the network 1s 1n the nature of a public network,
such as the Internet, 1t may be advantageous to presume the
network to be mnsecure and open to eavesdroppers. Specific
information related to the protocols, standards, and applica-
tion software utilized 1n connection with the Internet 1s gen-
erally known to those skilled in the art and, as such, need not

be detailed herein. See, for example, DILIP NAIK, INTER-
NET STANDARDS AND PROTOCOLS (1998); JAVA 2
COMPLETE, various authors, (Sybex 1999); DEBORAH
RAY AND ERIC RAY, MASTERING HTML 4.0 (1997);
and LOSHIN, TCP/IP CLEARLY EXPLAINED (1997) and
DAVID GOURLEY AND BRIAN TOTTY, HTTP, THE

DEFINITIVE GUIDE (2002), the contents of which are
hereby incorporated by reterence.

The various system components may be independently,
separately or collectively suitably coupled to the network via
data links which includes, for example, a connection to an
Internet Service Provider (ISP) over the local loop as 1s typi-
cally used in connection with standard modem communica-
tion, cable modem, Dish networks, ISDN, Digital Subscriber
Line (DSL), or various wireless communication methods,
see, e.g., GILBERT HELD, UNDERSTANDING DATA
COMMUNICATIONS (1996), which 1s hereby incorporated
by reference. It 1s noted that the network may be implemented
as other types of networks, such as an 1nteractive television
(ITV) network. Moreover, the system contemplates the use,
sale or distribution of any goods, services or information over
any network having similar functionality described herein.

“Cloud” or “Cloud computing” includes a model for
enabling convenient, on-demand network access to a shared
pool of configurable computing resources (e.g., networks,
servers, storage, applications, and services) that can be rap-
idly provisioned and released with minimal management
elfort or service provider interaction. Cloud computing may
include location-independent computing, whereby shared
servers provide resources, soitware, and data to computers
and other devices on demand. For more information regard-
ing cloud computing, see the NIST’s (National Institute of
Standards and Technology) definition of cloud computing at
http://csrc.nist.gov/groups/SNS/cloud-computing/cloud-
def-v15.doc (last visited Feb. 4, 2011), which 1s hereby incor-

porated by reference 1n 1ts entirety.
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As used herein, “transmit” may include sending electronic
data from one system component to another over a network
connection. Additionally, as used herein, “data” may include
encompassing information such as commands, queries, files,
data for storage, and the like in digital or any other form.

As used herein, “1ssue a debit”, “debit” or “debiting™ refers
to erther causing the debiting of a stored value or prepaid
card-type financial account, or causing the charging of a
credit or charge card-type financial account, as applicable.

Phrases and terms similar to an “item” may include any
good, service, information, experience, data, content, access,
rental, lease, contribution, account, credit, debit, benefit,
right, reward, points, coupons, credits, monetary equivalent,
anything of value, something of minimal or no value, mon-
etary value, non-monetary value and/or the like.

The system contemplates uses 1n association with web
services, utility computing, pervasive and individualized
computing, security and i1dentity solutions, autonomic coms-
puting, cloud computing, commodity computing, mobility
and wireless solutions, open source, biometrics, grid comput-
ing and/or mesh computing.

Any databases discussed herein may include relational,
hierarchical, graphical, or object-oriented structure and/or
any other database configurations. Common database prod-
ucts that may be used to implement the databases include
DB2 by IBM (Armonk, N.Y.), various database products
available from Oracle Corporation (Redwood Shores, Calit.),
Microsoit Access or Microsoft SQL Server by Microsoit
Corporation (Redmond, Wash.), MySQL by MySQL AB
(Uppsala, Sweden), or any other suitable database product.
Moreover, the databases may be organized in any suitable
manner, for example, as data tables or lookup tables. Each
record may be a single file, a series of files, a linked series of
data fields or any other data structure. Association of certain
data may be accomplished through any desired data associa-
tion technique such as those known or practiced in the art. For
example, the association may be accomplished either manu-
ally or automatically. Automatic association techniques may
include, for example, a database search, a database merge,
GREP, AGREP, SQL, using a key field 1n the tables to speed
searches, sequential searches through all the tables and files,
sorting records in the file according to a known order to
simplily lookup, and/or the like. The association step may be
accomplished by a database merge function, for example,
using a “key field” in pre-selected databases or data sectors.
Various database tuning steps are contemplated to optimize
database performance. For example, frequently used files
such as mdexes may be placed on separate file systems to
reduce In/Out (“1/0”) bottlenecks.

More particularly, a “key field” partitions the database
according to the high-level class of objects defined by the key
field. For example, certain types of data may be designated as
a key field 1n a plurality of related data tables and the data
tables may then be linked on the basis of the type of datain the
key field. The data corresponding to the key field 1n each of
the linked data tables 1s preferably the same or of the same
type. However, data tables having similar, though not identi-
cal, data in the key fields may also be linked by using AGREP,
for example. In accordance with one embodiment, any suit-
able data storage technique may be utilized to store data
without a standard format. Data sets may be stored using any
suitable technique, including, for example, storing individual
files using an ISO/IEC 7816-4 file structure; implementing a
domain whereby a dedicated file 1s selected that exposes one
or more elementary files containing one or more data sets;
using data sets stored 1n individual files using a hierarchical
filing system; data sets stored as records 1n a single file (1n-
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cluding compression, SQL accessible, hashed via one or
more keys, numeric, alphabetical by first tuple, etc.); Binary
Large Object (BLOB); stored as ungrouped data elements
encoded using ISO/IEC 7816-6 data elements; stored as
ungrouped data elements encoded using ISO/IEC Abstract
Syntax Notation (ASN.1) as 1 ISO/IEC 8824 and 8825;
and/or other proprietary techniques that may include fractal
compression methods, image compression methods, etc.

In one exemplary embodiment, the ability to store a wide
variety of information in different formats 1s facilitated by
storing the information as a BLOB. Thus, any binary infor-
mation can be stored 1n a storage space associated with a data
set. As discussed above, the binary information may be stored
on the financial transaction imnstrument or external to but affili-
ated with the financial transaction nstrument. The BLOB
method may store data sets as ungrouped data elements for-
matted as a block of binary via a fixed memory offset using
either fixed storage allocation, circular queue techniques, or
best practices with respect to memory management (e.g.,
paged memory, least recently used, etc.). By using BLOB
methods, the ability to store various data sets that have dii-
terent formats facilitates the storage of data associated with
the financial transaction instrument by multiple and unrelated
owners of the data sets. For example, a first data set which
may be stored may be provided by a first party, a second data
set which may be stored may be provided by an unrelated
second party, and yet a third data set which may be stored,
may be provided by an third party unrelated to the first and
second party. Each of these three exemplary data sets may
contain different information that 1s stored using different
data storage formats and/or techniques. Further, each data set
may contain subsets of data that also may be distinct from
other subsets.

As stated above, 1n various embodiments, the data can be
stored without regard to a common format. However, in one
exemplary embodiment, the data set (e.g., BLOB) may be
annotated in a standard manner when provided for manipu-
lating the data onto the financial transaction mnstrument. The
annotation may comprise a short header, trailer, or other
appropriate indicator related to each data set that 1s config-
ured to convey information useful in managing the various
data sets. For example, the annotation may be called a “con-
dition header”, “header”, “trailer”, or “‘status”, herein, and
may comprise an indication of the status of the data set or may
include an identifier correlated to a specific 1ssuer or owner of
the data. In one example, the first three bytes of each data set
BLOB may be configured or configurable to indicate the

status of that particular data set; e.g., LOADED, INITIAL-
IZED, READY, BLOCKED, REMOVABLE, or DELETED.
Subsequent bytes of data may be used to indicate for example,
the i1dentity of the 1ssuer, user, transaction/membership
account i1dentifier or the like. Each of these condition anno-
tations are further discussed herein.

The data set annotation may also be used for other types of
status 1information as well as various other purposes. For
example, the data set annotation may include security infor-
mation establishing access levels. The access levels may, for
example, be configured to permit only certain individuals,
levels of employees, companies, or other entities to access
data sets, or to permit access to specific data sets based on the
transaction, merchant, 1ssuer, user or the like. Furthermore,
the security information may restrict/permit only certain
actions such as accessing, modifying, and/or deleting data
sets. In one example, the data set annotation indicates that
only the data set owner or the user are permitted to delete a
data set, various 1dentified users may be permitted to access
the data set for reading, and others are altogether excluded
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from accessing the data set. However, other access restriction
parameters may also be used allowing various entities to
access a data set with various permission levels as appropri-
ate.

The data, including the header or trailer may be recerved by
a stand alone interaction device configured to add, delete,
modily, or augment the data 1n accordance with the header or
trailer. As such, in one embodiment, the header or trailer 1s not
stored on the transaction device along with the associated
issuer-owned data but instead the appropriate action may be
taken by providing to the transaction instrument user at the
stand alone device, the appropriate option for the action to be
taken. The system may contemplate a data storage arrange-
ment wherein the header or trailer, or header or trailer history,
of the data 1s stored on the transaction instrument 1n relation
to the approprate data.

One skilled 1n the art will also appreciate that, for security
reasons, any databases, systems, devices, servers or other
components of the system may consist of any combination
thereol at a single location or at multiple locations, wherein
cach database or system includes any of various suitable
security features, such as firewalls, access codes, encryption,
decryption, compression, decompression, and/or the like.

Encryption may be performed by way of any of the tech-
niques now available 1n the art or which may become avail-
able—e.g., Twofish, RSA, El Gamal, Schorr signature, DSA,
PGP, PKI, and symmetric and asymmetric cryptosystems.

The computing unit of the web client may be further
equipped with an Internet browser connected to the Internet
or an intranet using standard dial-up, cable, DSL or any other
Internet protocol known 1n the art. Transactions originating at
a web client may pass through a firewall 1n order to prevent
unauthorized access from users of other networks. Further,
additional firewalls may be deployed between the varying
components of CMS to further enhance security.

Firewall may include any hardware and/or software suit-
ably configured to protect CMS components and/or enter-
prise computing resources from users of other networks. Fur-
ther, a firewall may be configured to limait or restrict access to
various systems and components behind the firewall for web
clients connecting through a web server. Firewall may reside
in varying configurations including Stateful Inspection,
Proxy based, access control lists, and Packet Filtering among
others. Firewall may be integrated within an web server or any
other CMS components or may further reside as a separate
entity. A firewall may implement network address translation
(“NAT”) and/or network address port translation (“INAPT™).

A firewall may accommodate various tunneling protocols to
facilitate secure communications, such as those used 1n vir-
tual private networking. A firewall may implement a demuli-
tarized zone (“DMZ”) to facilitate communications with a
public network such as the Internet. A firewall may be inte-
grated as soitware within an Internet server, any other appli-
cation server components or may reside within another com-
puting device or may take the form of a standalone hardware
component.

The computers discussed herein may provide a suitable
website or other Internet-based graphical user interface
which 1s accessible by users. In one embodiment, the
Microsoit Internet Information Server (11S), Microsoit Trans-
action Server (MTS), and Microsoit SQL Server, are used 1n
conjunction with the Microsoit operating system, Microsoit
NT web server software, a Microsoft SQL Server database
system, and a Microsoit Commerce Server. Additionally,
components such as Access or Microsolt SQL Server, Oracle,
Sybase, Informix MySQL, Interbase, etc., may be used to
provide an Active Data Object (ADO) compliant database
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management system. In one embodiment, the Apache web
server 1s used 1n conjunction with a Linux operating system,
a MySQL database, and the Per1i, PHP, and/or Python pro-
gramming languages.

Any of the communications, inputs, storage, databases or
displays discussed herein may be facilitated through a web-
site having web pages. The term “web page” as 1t 1s used
herein 1s not meant to limit the type of documents and appli-
cations that might be used to interact with the user. For
example, a typical website might include, in addition to stan-
dard HI'ML documents, various forms, Java applets, JavaS-
cript, active server pages (ASP), common gateway interface
scripts (CGl), extensible markup language (XML), dynamic
HTML, cascading style sheets (CSS), AJAX (Asynchronous
Javascript And XML), helper applications, plug-ins, and the
like. A server may include a web service that receives a
request from a web server, the request mcluding a URL
(http://yahoo.com/stockquotes/ge) and an IP address
(123.56.789.234). The web server retrieves the appropriate
web pages and sends the data or applications for the web
pages to the IP address. Web services are applications that are
capable of interacting with other applications over a commu-
nications means, such as the internet. Web services are typi-
cally based on standards or protocols such as XML, SOAP,
AJAX, WSDL and UDDI. Web services methods are well
known 1n the art, and are covered 1n many standard texts. See,
e.g., ALEX NGHIEM, IT WEB SERVICES: A ROADMAP
FOR THE ENTERPRISE (2003), hereby incorporated by
reference.

Middleware may include any hardware and/or software
suitably configured to facilitate communications and/or pro-
cess transactions between disparate computing systems.
Middleware components are commercially available and
known 1n the art. Middleware may be implemented through
commercially available hardware and/or software, through
custom hardware and/or soitware components, or through a
combination thereof. Middleware may reside in a variety of
configurations and may exist as a standalone system or may
be a software component residing on the Internet server.
Middleware may be configured to process transactions
between the various components of an application server and
any number of internal or external systems for any of the
purposes disclosed herein. WebSphere MQTM (formerly
MQSeries) by IBM, Inc. (Armonk, N.Y.) 1s an example of a
commercially available middleware product. An Enterprise
Service Bus (“ESB”) application 1s another example of
middleware.

Practitioners will also appreciate that there are a number of
methods for displaying data within a browser-based docu-
ment. Data may be represented as standard text or within a
fixed list, scrollable list, drop-down list, editable text field,
fixed text field, pop-up window, and the like. Likewise, there
are a number of methods available for modifying data in a
web page such as, for example, free text entry using a key-
board, selection of menu items, check boxes, option boxes,
and the like.

The system and method may be described herein 1n terms
of functional block components, screen shots, optional selec-
tions and various processing steps. It should be appreciated
that such functional blocks may be realized by any number of
hardware and/or soitware components configured to perform
the specified functions. For example, the system may employ
various integrated circuit components, €.g., memory e¢le-
ments, processing elements, logic elements, look-up tables,
and the like, which may carry out a variety of functions under
the control of one or more microprocessors or other control
devices. Similarly, the software elements of the system may
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be implemented with any programming or scripting language
such as C, C++, C#, Java, JavaScript, VBScript, Macromedia
Cold Fusion, COBOL, Microsoit Active Server Pages,
assembly, PERL, PHP, awk, Python, Visual Basic, SQL
Stored Procedures, PL/SQL, any UNIX shell script, and
extensible markup language (XML) with the various algo-
rithms being implemented with any combination of data
structures, objects, processes, routines or other programming
clements. Further, 1t should be noted that the system may
employ any number of conventional techmques for data trans-
mission, signaling, data processing, network control, and the
like. Still further, the system could be used to detect or prevent
security 1ssues with a client-side scripting language, such as
JavaScript, VBScript or the like. For a basic mtroduction of
cryptography and network security, see any of the following
references: (1) “Applied Cryptography: Protocols, Algo-
rithms, And Source Code In C,” by Bruce Schneier, published
by John Wiley & Sons (second edition, 1995); (2) “Java
Cryptography” by Jonathan Knudson, published by
O’Reilly & Associates (1998); (3) “Cryptography & Network
Security: Principles & Practice” by William Stallings, pub-
lished by Prentice Hall; all of which are hereby incorporated
by reference.

As used herein, the term “end user”, “consumer”, “cus-
tomer”, “cardmember”, “business” or “merchant” may be
used interchangeably with each other, and each shall mean
any person, entity, machine, hardware, software or business.
A bank may be part of the system, but the bank may represent
other types of card 1ssuing institutions, such as credit card
companies, card sponsoring companies, or third party 1ssuers
under contract with financial institutions. It 1s further noted
that other participants may be involved 1n some phases of the
transaction, such as an mtermediary settlement institution,
but these participants are not shown.

Each participant 1s equipped with a computing device in
order to interact with the system and facilitate online com-
merce transactions. The customer has a computing unit in the
form of a personal computer, although other types of com-
puting units may be used including laptops, notebooks, hand
held computers, set-top boxes, cellular telephones, touch-
tone telephones and the like. The merchant has a computing,
unit implemented in the form of a computer-server, although
other implementations are contemplated by the system. The
bank has a computing center shown as a main frame com-
puter. However, the bank computing center may be imple-
mented 1n other forms, such as a mini-computer, a PC server,
a network of computers located in the same of different geo-
graphic locations, or the like. Moreover, the system contem-
plates the use, sale or distribution of any goods, services or
information over any network having similar functionality
described herein

The merchant computer and the bank computer may be
interconnected via a second network, referred to as a payment
network. The payment network which may be part of certain
transactions represents existing proprietary networks that
presently accommodate transactions for credit cards, debit
cards, and other types of financial/banking cards. The pay-
ment network 1s a closed network that 1s assumed to be secure
from eavesdroppers. Exemplary transaction networks may
include the American Express®, VisaNet® and the Veriph-
one® networks.

Aswill be appreciated by one of ordinary skill in the art, the
system may be embodied as a customization of an existing
system, an add-on product, upgraded soitware, a stand alone
system, a distributed system, a method, a data processing
system, a device for data processing, and/or a computer pro-
gram product. Accordingly, the system may take the form of
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an entirely software embodiment, an entirely hardware
embodiment, or an embodiment combining aspects of both
soltware and hardware. Furthermore, the system may take the
form of a computer program product on a computer-readable
storage medium having computer-readable program code
means embodied 1n the storage medium. Any suitable com-
puter-readable storage medium may be utilized, including
hard disks, CD-ROM, optical storage devices, magnetic stor-
age devices, and/or the like.

The system and method 1s described herein with reference
to screen shots, block diagrams and tlowchart 1llustrations of
methods, apparatus (e.g., systems), and computer program
products according to various embodiments. It will be under-
stood that each functional block of the block diagrams and the
flowchart 1llustrations, and combinations of functional blocks
in the block diagrams and flowchart illustrations, respec-
tively, can be implemented by computer program instruc-
tions.

These computer program instructions may be loaded onto
a general purpose computer, special purpose computer, or
other programmable data processing apparatus to produce a
machine, such that the instructions that execute on the com-
puter or other programmable data processing apparatus create
means for implementing the functions specified in the flow-
chart block or blocks. These computer program instructions
may also be stored in a computer-readable memory that can
direct a computer or other programmable data processing
apparatus to function in a particular manner, such that the
instructions stored in the computer-readable memory pro-
duce an article of manufacture including instruction means
which implement the function specified in the flowchart block
or blocks. The computer program instructions may also be
loaded onto a computer or other programmable data process-
ing apparatus to cause a series ol operational steps to be
performed on the computer or other programmable apparatus
to produce a computer-implemented process such that the
instructions which execute on the computer or other program-
mable apparatus provide steps for implementing the func-
tions specified in the flowchart block or blocks.

Accordingly, functional blocks of the block diagrams and
flowchart 1llustrations support combinations of means for
performing the specified functions, combinations of steps for
performing the specified functions, and program instruction
means for performing the specified functions. It will also be
understood that each functional block of the block diagrams
and flowchart illustrations, and combinations of functional
blocks 1n the block diagrams and flowchart illustrations, can
be implemented by either special purpose hardware-based
computer systems which perform the specified functions or
steps, or suitable combinations of special purpose hardware
and computer instructions. Further, illustrations of the pro-
cess flows and the descriptions thereol may make reference to
user windows, webpages, websites, web forms, prompts, etc.
Practitioners will appreciate that the illustrated steps
described herein may comprise in any number of configura-
tions including the use of windows, webpages, web forms,
popup windows, prompts and the like. It should be further
appreciated that the multiple steps as illustrated and described
may be combined 1nto single webpages and/or windows but
have been expanded for the sake of sitmplicity. In other cases,
steps 1llustrated and described as single process steps may be
separated 1nto multiple webpages and/or windows but have
been combined for simplicity.

Phrases and terms similar to “account”, “account number”,
“account code” or “consumer account” as used herein, may
include any device, code (e.g., one or more of an authoriza-
tion/access code, personal identification number (“PIN™),
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Internet code, other identification code, and/or the like), num-
ber, letter, symbol, digital certificate, smart chip, digital sig-
nal, analog signal, biometric or other 1dentifier/indicia suit-
ably configured to allow the consumer to access, interact with
or communicate with the system. The account number may
optionally be located on or associated with a rewards account,
charge account, credit account, debit account, prepaid
account, telephone card, embossed card, smart card, mag-
netic stripe card, bar code card, transponder, radio frequency
card or an associated account.

The system may include or interface with any of the fore-
going accounts or devices, a transponder and reader in RF
communication with the transponder (which may include a
fob), or communications between an initiator and a target
enabled by near field communications (NFC). Typical
devices may include, for example, a key ring, tag, card, cell
phone, wristwatch or any such form capable of being pre-
sented for interrogation. Moreover, the system, computing
unit or device discussed herein may include a “pervasive
computing device,” which may include a traditionally non-
computerized device that 1s embedded with a computing unait.
Examples may include watches, Internet enabled kitchen
appliances, restaurant tables embedded with RF readers, wal-
lets or purses with imbedded transponders, etc. Furthermore,
a device or financial transaction instrument may have elec-
tronic and communications Iunctionality enabled, ifor
example, by: a network of electronic circuitry that 1s printed
or otherwise incorporated onto or within the transaction
instrument (and typically referred to as a “smart card”); a fob
having a transponder and an RFID reader; and/or near field
communication (NFC) technologies. For more information
regarding NFC, refer to the following specifications all of
which are incorporated by reference herein: ISO/IEC 18092/
ECMA-340, Near Field Communication Interface and Pro-
tocol-1 (NFCIP-1); ISO/IEC 21481/ECMA-352, Near Field
Communication Interface and Protocol-2 (NFCIP-2); and
EMYV 4.2 available at http://www.emvco.com/default.aspx.

The account number may be distributed and stored in any
form of plastic, electronic, magnetic, radio frequency, wire-
less, audio and/or optical device capable of transmitting or
downloading data from itself to a second device. A consumer
account number may be, for example, a sixteen-digit account
number, although each credit provider has 1ts own numbering
system, such as the fifteen-digit numbering system used by
American Express. Each company’s account numbers com-
ply with that company’s standardized format such that the
company using a fifteen-digit format will generally use three-
spaced sets of numbers, as represented by the number “0000
000000 00000, The first five to seven digits are reserved for
processing purposes and identily the 1ssuing bank, account
type, etc. In this example, the last (Tifteenth) digit 1s used as a
sum check for the fifteen digit number. The intermediary
eight-to-eleven digits are used to uniquely 1dentify the con-
sumer. A merchant account number may be, for example, any
number or alpha-numeric characters that identify a particular
merchant for purposes of account acceptance, account recon-
ciliation, reporting, or the like.

Phrases and terms similar to “transaction account” may
include any account that may be used to facilitate a financial
transaction.

Phrases and terms similar to “financial institution™ or
“fransaction account 1ssuer’ may include any entity that
offers transaction account services. Although often referred
to as a “financial nstitution,” the financial institution may
represent any type of bank, lender or other type of account
1ssuing institution, such as credit card companies, card spon-
soring companies, or third party 1ssuers under contract with
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financial institutions. It 1s further noted that other participants
may be mvolved 1n some phases of the transaction, such as an
intermediary settlement istitution.

The terms “payment vehicle,” “financial transaction 1nstru-
ment,” “transaction instrument” and/or the plural form of
these terms may be used interchangeably throughout to refer
to a financial instrument.

As used herein, the meaning of the term “non-transitory
computer-readable medium™ should be construed to exclude

only those types of transitory computer-readable media
which were found 1n In re Nuijten, 500 F.3d 1346 (Fed. Cir.

2007) to fall outside the scope of patentable subject matter
under 35 U.S.C. §101, so long as and to the extent In re
Nuijten remains binding authority in the U.S. federal courts
and 1s not overruled by a future case or statute. Stated another
way, the term “computer-readable medium™ should be con-
strued 1n a manner that 1s as broad as legally permissible

Benefits, other advantages, and solutions to problems have
been described herein with regard to specific embodiments.
However, the benefits, advantages, solutions to problems, and
any elements that may cause any benefit, advantage, or solu-
tion to occur or become more pronounced are not to be con-
strued as critical, required, or essential features or elements of
the disclosure. The scope of the disclosure 1s accordingly to
be limited by nothing other than the appended claims, in
which reference to an element 1n the singular 1s not intended
to mean “one and only one” unless explicitly so stated, but
rather “one or more.” Moreover, where a phrase similar to “at
least one of A, B, and C’ or ‘at least one of A, B, or C’ 1s used
in the claims or specification, it 1s intended that the phrase be
interpreted to mean that A alone may be present 1n an embodi-
ment, B alone may be present in an embodiment, C alone may
be present 1n an embodiment, or that any combination of the
clements A, B and C may be present in a single embodiment;
for example, A and B, A and C, B and C, or A and B and C.
Although the disclosure includes a method, 1t 1s contemplated
that 1t may be embodied as computer program instructions on
a tangible computer-readable carrier, such as a magnetic or
optical memory or a magnetic or optical disk. All structural,
chemical, and functional equivalents to the elements of the
above-described exemplary embodiments that are known to
those of ordinary skill 1in the art are expressly incorporated
herein by reference and are intended to be encompassed by
the present claims. Moreover, 1t 1s not necessary for a device
or method to address each and every problem sought to be
solved by the present disclosure, for 1t to be encompassed by
the present claims. Furthermore, no element, component, or
method step 1n the present disclosure 1s intended to be dedi-
cated to the public regardless of whether the element, com-
ponent, or method step 1s explicitly recited 1n the claims. No
claim element herein 1s to be construed under the provisions
of 35 U.S.C. 112, sixth paragraph, unless the element 1is
expressly recited using the phrase “means for” As used
herein, the terms “comprises”, “comprising”, or any other
variation thereof, are intended to cover a non-exclusive inclu-
s1on, such that a process, method, article, or apparatus that
comprises a list of elements does not include only those
clements but may include other elements not expressly listed
or inherent to such process, method, article, or apparatus.

What 1s claimed 1s:

1. A method comprising;:

receving, at a computer-based system for credit data
analysis comprising a processor and a tangible, non-
transitory memory, credit reporting data relating to a
tradeline;
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parsing, by the computer-based system, the credit report-

ing data to yield primary debtor data and secondary

debtor data,

wherein the primary debtor data i1dentifies a primary
debtor and wherein the secondary debtor data 1denti-
fies a secondary debtor, and

wherein a debtor entity comprises the primary debtor
and the secondary debtor;

linking, by the computer-based system, the tradeline both

with the primary debtor data and with the secondary

debtor data,

wherein the linking comprises combining, by the com-
puter-based system, a subset of the primary debtor
data and the secondary debtor data using a finger-
printing function to yield a tradeline fingerprint,

wherein the subset comprises at least one data field of the
primary debtor data and at least one data field of the
secondary debtor data,

wherein the fingerprinting function 1s at least one of: a
hash function, a checksum function, or a randomiza-
tion function;

querying, by the computer-based system, a data store for

the tradeline fingerprint,

wherein the tradeline fingerprint 1dentifies a household

tradeline data set
associated both with the primary debtor and with the second-
ary debtor;
identifying, by the computer-based system, any balance
transfers within the household tradeline data set;

discounting, by the computer-based system, an amount of
the balance transfers from any spending identified 1n the
household tradeline data set; and

determining, by the computer-based system, a purchasing

ability of the debtor entity based on the household trade-
line data set, the discounting, and a model of consumer
spending patterns dertved from individual and aggregate
consumer data.

2. The method of claim 1, further comprising marketing to
the secondary debtor based upon the purchasing ability.

3. The method of claim 2, further comprising distributing,
marketing maternials to the primary debtor.

4. The method of claim 1, further comprising assigning a
credit score to the debtor entity based on the

purchasing ability, wherein the credit score includes an

indicator 1indicating a trend of spending of the

debtor entity over a given time and wherein the indicator 1s

a numeric score and 1s a positive or a

negative integer.

5. The method of claim 4, further comprising determining,
a strategy to interact with the debtor entity based on the credit
score.

6. The method of claim 5, wherein said determining com-
prises developing a strategy to collect from the debtor entity
an amount owed.

7. A method comprising;

identifying, by a computer-based system for credit data

analysis comprising a processor and a tangible, non-
transitory memory, tradeline data associated with a pri-
mary debtor 1n a data store containing credit bureau data;
combining, by the computer-based system, a subset of the
tradeline data using a fingerprinting function to yield a
tradeline fingerprint,
wherein the subset comprises at least two data fields of
the tradeline data associated with the primary debtor
and wherein the fingerprinting function 1s at least one
of: a hash function, a checksum function, or a ran-
domization function:
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querying, by the computer-based system, the data store for
the tradeline fingerprint to retrieve a secondary debtor
associated with the tradeline fingerprint;

querying, by the computer-based system, the data store for

primary debtor data relating to the primary debtor and
secondary debtor data relating to the secondary debtor;
querying the data store for tradelines associated with the
primary debtor and the secondary debtor, wherein the
querying yields a household tradeline data set
associated both with the primary debtor and with the second-
ary debtor;
identitying, by the computer-based system, any balance
transfers within the household tradeline data set;

discounting, by the computer-based system, an amount of
the balance transiers from any spending identified in the
household tradeline data set; and

determining, by the computer-based system, a purchasing

ability of a debtor entity comprising the primary debtor
and the secondary debtor based on the household trade-
line data set, the discounting, and a model of consumer
spending patterns derived from individual and aggregate
consumer data.

8. The method of claim 7, further comprising marketing to
the secondary debtor based upon the purchasing ability.

9. The method of claim 8, further comprising distributing
marketing materials to the primary debtor.

10. The method of claim 7, further comprising assigning a
credit score to the debtor entity based on the purchasing
ability, wherein the credit score includes an indicator indicat-
ing a trend of spending of the debtor entity over a given time
and wherein the indicator 1s a numeric score and 1s a positive
Or a negative 1nteger.

11. The method of claim 10, further comprising determin-
ing a strategy to interact with the debtor entity based on the
credit score.

12. The method of claim 11, wherein said determiming
comprises developing a strategy to collect from the debtor
entity an amount owed.

13. A method comprising:

receving, at a computer-based system for credit data

analysis comprising a processor and a tangible, non-
transitory memory, credit reporting data relating to a
tradeline;

parsing, by the computer-based system, the credit report-

ing data to yield primary debtor data and secondary

debtor data,

wherein the primary debtor data i1dentifies a primary
debtor and wherein the secondary debtor data 1denti-
fies a secondary debtor, and

wherein a debtor entity comprises the primary debtor
and the secondary debtor;

linking, by the computer-based system, the tradeline both

with the primary debtor data and with the secondary

debtor data,

wherein the linking comprises combining, by the com-
puter-based system, a subset of the primary debtor
data and the secondary debtor data using a finger-
printing function to yield a tradeline fingerprint,

wherein the subset comprises at least one data field of the
primary debtor data and at least one data field of the
secondary debtor data, and

wherein the fingerprinting function 1s at least one of: a
hash function, a checksum function, or a randomiza-
tion function;

querying, by the computer-based system, a data store for

the tradeline fingerprint,
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wherein the fingerprint identifies a household tradeline
data set
associated with the primary debtor and the secondary debtor;
estimating, by the computer-based system, credit-related
information of the debtor entity based on the household
tradeline data set, a previous balance transier, and a
model of consumer spending patterns,
wherein the credit-related information comprises a
spend amount associated with the debtor entity; and
offsetting, by the computer-based system, the previous
balance transiers from the estimated credit-related infor-
mation.

14. The method of claim 13, further comprising assigning
a credit score to the debtor entity based on the estimated
credit-related information, wherein the credit score includes
an indicator indicating a trend of spending of the debtor entity
over a given time and wherein the indicator 1s a numeric score
and 1s a positive or a negative integer.

15. The method of claim 14, further comprising determin-
ing a strategy to interact with at least one of the primary debtor
or the secondary debtor based on the credit score.

16. The method of claim 13, further comprising marketing
to the secondary debtor based upon the credit-related infor-
mation.

17. The method of claim 16, further comprising distribut-
ing marketing materials to the primary debtor.

18. The method of claim 13, further comprising determin-
ing at least one of a familial relationship or marital relation-
ship between the primary debtor and the secondary debtor.

19. The method of claim 13, further comprising determin-
ing that the primary debtor resides at a first physical address
and the secondary debtor resides at a second physical address.
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